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■ ■■■•- ■ I.    ABSTRACT 

X 
Ih accurate method of calculating th» gtatiatleal Monthly and annual 

♦ . • .■ 

distribution of ambient teaparaturaa on Great Circle routes and over 

geographical regiona is presented. An easy to operate computer progr« 

gives data in convenient graphical and tabular form for airplane «ysten 

trade studies and performance calculations. !   ) ^- 
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II. 5ÜM4ARY 

Accurst« information concerning the statistical distribution of enroute 

asbient temperatures at airplane cruise altitudes is required for many 

trade studies and performance calculations, and is particularly important 

when system Performance is highly temperature dependent as, for example, 

in airplane air-conditioning system studies. This document describes 

a method of calculating the statistical monthly (January, April, July 

and October), and annual temperature distribution on any Great Circle 

route for pressures of 300. 200, 150, 100 and 90 millibars, corrtiponding 

approximately to altitudes of 30,000 feet, Uo,000 feet, 45.000 feet, 

53,000 feet, and 08,000 feet. 

I 

The route temperature distributions are generated by a computer program. 

Inputs to the program are the coordinates of the terminal points. 
« 

Output Is 'in several forms, namely: 

1. The route temperature distribution, showing the probability of 

exceeding any temperature^ given in graphical form vith the option 

of tabular form as veil. 

2. The percentage of the total time that the temperature lies within 

discrete intervals of specified media« and width, given in graphical 

form with the option of tabular form as well. 

3. The mean and standard deviation of the normal curve which best 

approximates the actual temperature distribution, and the error 

associated with the normal curve approximation. 

The graphical output is illustrated in Figures 6 and 7 for the 

Johannesburg to London route at 30.000 feet. 

Meteorological data based on records compiled over long periods for a 

selected global network of points furnish the basis for the program. 

I I 

Sections of an existing program (Boeing Document D6-6833TH, Program 

No   TAP003) are employed,  as a subroutine, for the determination of mean 

temperatures and standard deviations at equidistant points 100-200 ' 
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Temperatur« diatributions for these regions are compared with the 
U.  8.  Standard Atmospheres,  and It Is shown that the Hot and Gold 
Atmospheres are encountered only over limited end often remotely 
located areas. 

The advice and cooperation of Mr. Heal M. Bfcrr (Atmospheric Engineering 
Group. Aerodynamic Staff) is acknowledged. 

*'V>. 

navitical miles apart along a Great Circle route. T-".  results wsre 

then used in the earlier program to generate the route mean terjperature 

and the mean value of the enroute standard deviations for many routes, 

as described in documents 136-15650-2 and D6-15650*U. Presentation of 

results In this form has the disadvantage that the averaging process 

obscures the effect of temperature variations along a route. Furthermore, 

representation of the temperature distribution by a normal curve results 

In a loss in accuracy. For some cases, and particularly for short 

East»Vest routes- and for all routes at Uo,000 feet, enroute temperature 

variations are small and the route-mean results will closely approximate 

the results developed in this document. However In many cases enroute - 

temperature variations are significant, and misleading information about 

temperature extremes will be obtained if the route-mean results are 

employed to describe the enroute temperature distribution. 

Temperature distributions for specific routes may prove unnwcessary 

voluminous to a user who only requires information for a specific region 

of the earth. Therefore results are presented for four geographical 

regions of Interest, namely: 

1. The continental United States. 
2. The continental United States combined with the North Atlantic 

and Central and Southern Europe. 
3. The polar region of the northern Hemisphere. 
h.    The equatorial region. 
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Ihm a«bl«nt air toaparaturt influence« the performance of «any airplane 
ayateM. Accurate Information about this tevperature la, therefore, of 

prlae importance not only for trade atudiea but alao for parforaanee | 
caloulatlona. 

Many different method» of estimating representative ambient temperature 
dlatrlbutlona have bean used.    One approach is to consider Just the 

defined values of Standard, Hot aM Cold Atmospheres, and to assume 
i 

that these occur In fixed proportions (90 percent, 10 percent, 0 percent, 

fo* example).    Such an approach is clearly very arbitrary and Is unlikely 

to yiald accurate results.    Some of the shortcomings of this method are 
avoided by using the route-mean temperature data which have been compiled 
for many Great Circle routes (Reference 1).    Route data in Reference 1 

are given In the form of the route mean temperature, the mean value 
of the enroute standard deviations, and the temperatures that are not 
exceeded 50 percent, 73 percent aM 85 percent of the time.    The effect 
of inflight tsmperature variations is not reflected in these data and 

therefore information about temperature extreme« calculated from the given 
mean temperature and standard deviation values, may be misleading. 

The method of calculation described in this document «voids the 
approximations introduced in employing the route-mean data of    * 
Reference 1 to determine the enroute temperature distribution of a 
studied route, and the error Involved In approximating the actual 

distribution by a noneal curve.    Both the developed method end the route- 
mean method use the same meteorological data.    The deviation in the information 
about temperature extreme« between the two methods Is dependent on the 

magnitude of the enroute temperature variation» and this is in turn a 

complax function of the route, the altitude and the tiae of the year. 
In general, the dlfferenc e Increases with length of route, is greater 
for Borth-South than Bast-West routes, and is comparatively high at an 
altitude of 53,000 feet and lo« at to,000 feet. 
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iv.   cALcoiATKar gg agSMB MEBSBgi g A GHKftT sfefll JSUJ L2S*2 
• ■ 

MBTEOROLOGICAL DATA 
... : 

Meteorological data, baaed on reconli co«plled over long perioda, have bam 

obtained for a network of 1117 pointa covering the aurfaca of the earth. 

The point« are located at every latitude which li an exact Multiple of five 

dagreea. Within 60° latitude of the equator, the pointa are located 

at every longitude which is an exact eultiple of tan degree«, on thoae 

latitude« which are farther than 60° fron the equator the point« are 

located at every Longitude which i« an exact multiple of twenty degree«. 

Bach pole Is represented by one point. The eean and standard deviation of 

a normal distribution fitted to the actual taaperaturea over a period of 

a month are recorded for each point. Data are available for January, 

April, July and October, the«« month« being asaumed to be repreeemtatiwt 

of the season«; and for pressures of 300, 200, 150, 100 and 50 millibar 

corresponding approximately to altitude« of 30,000 feet. Uo,000 feet, 

1»5,000 feet. 53,000 feet and 68,000 feet. Thus a total of UU,66o data 

value« are available. 

GRBAT CIRCUS ROUVB CALCULATIOH " 

If th« geographical coordinates of the terminals of a route are 

specified, the Greet Circle route may be determined by standard 

net hod« (Reference 2 for example). The coordinate« of most major 

airports can be found in Reference 1. 

CALCULATION (F ROUTE TBGVRATUSB D1ÖTRIHUTI0H 

If a route is divided into a number of equidistant points, the mean 

tamperature (m^), end standard deviation (07 ) at each point (for a 

given month and altitude) may be obtained by interpolation from 

adjacent data points (Reference 2). Then if the temperature ct any 

■A 
.ft. 

■ 
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point (1) is distributed nor«ally, the probability that th« tempera- 

ture T at this point is less than or equal to any specified tem- 

perature t9u iaf by definition:   ^ 

l»(T*^)«r#,ti>\-^pWj / e 
./' 

■CiSt) ctT (IX 

The probability that the temperature l£ is exceeded is given by 

P(T >^»|~FN(V)i (2) 

If the distance between points is chosen so that the temperature 

and standard deviation can be assumed constant during each flight 

increment,  then the probability for th« whole route of any specified 

temperature iß- being exceeded is given by 

Pt(T>tf}»l-FR(UL)-   S. (3) 

An example of this method, using h^nd calculations to determine 

the cumulative probabilities, is shown in figures 1 and 2.    In 

order to limit the number of calculations, the example uses larger 

temperature steps and fewer significant figures.    The difference 

between the temperature distribution at   »AactmA   points and the 

route temperature distribution is illustrated in figure 2. 

The probability of the temperature falling within a specified 

interval is giv»n by: 

P(t^T i Z^+AIJ') • F* ^+A1>) - P* W 
CO 

Assuming that the months of January, April, July and October are 

representative of the four seasons,    the annual probabilities may 

be obtained.    Thus: 

NO. 1)6-58402 
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(5) 

P^ft^^T Ä t^+AlA) -  F^ (UHA^-FHA CZ^) 
C6) 

D.     FITTING OF A NORMAL CURVE 

For most routes the temperature distribution closely approximates 

a normal curve.    Since normal curves may be defined by;specifying 

just the*mean temperaturr and standard deviation,  it is worthwhile 

determining the normal v;urve most closely approximating the actual 

distribution. 

The mean temperature of the normal curve is calculated  from the 

■c' isl temperature which is exceeded 505^ of the time and from 

temperatures having the defined probabilities of £ *V*     and t  O^  t 

thus averaging out discrepancies in any single value and giving: 

«»tr - - ( 2^. t t^f ^ + tf^ V Qr) (7) 

The standard deviation is found by a similar method, averaging 

values at ± oy^ ,-tcr , ,1r3cr, and giving: 

L2'* 
(8) 

The mean and raaxitnum deviations in ( l-^lt(l») between the actual 

distribution and the  fitted curve are calculated in order to indicate 

the accuracy of the curve-fitting. 

E.    CALCUIATION OF A PROBABLE RB3I0NAL TIHPERATÜRE DISTRIBUTION 

The available meteorological data can also be utilized to generate 

a probable  temperature distribution that would apply to a geographical 

region of the earth rather than individual routes,    ".'he Imse 

voluminous    results applicable to an airplane typically operating 

over the specified region are obtained at the expense of averaging 
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tri« temperature profiles over the region* 

A method of calculation similar to Paragraph IV, C is used to 

generate the regional temperature distribution based on the 

meteorolog-'cal data points located within the specified region. 

The' spheroid shape of the earth ie accounted for by giving j 

area-balanced weights to individual points* Results are given in 

Appendix A, 
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V. DESCRIPTION OF PROGRAM 

A complete listing of the computer program for calculating enroute tem- 

perature distributions is given in Appendix B. It can be seen from the 

listing that the program is divided into a main program, five subroutines 

and a function subprogram. The main program handles input and output 

routinesj ?.nd directs control to the subroutines and the function sub- 

program.  The meteorological data is stored on a tape-unit (called TAPBß 

for cross-reference) assigned to the author. The cubprograss have the 

following functions: 

1. Subroutine TEMP. 

Sections of an existing program (ref. 2) are used for generating 

mean temperatures and standard deviations at equidistant points 

100-200 nautical miles apart along the specified route. 

2. Subroutine DISTR. ; 

Determines the statistical temperature distribution for the whole 

route from the mean and standard deviation date for the individual 

points. 

3. Subroutine F1TNC. 

Determines the mean and standard deviation of the normal curve most 

closely approximating the calculated distribution curve. 

k.    Subroutine PINT. 

Determines the probability of the temperature being within intervals 

of given median and width. The system of median temperatures are 

centered around the Standard Atmosphere temperature. 

5. Subroutine WBIN 

Prepared calculated data for input to the CDC-6600 system 

tape-writing subroutine WBTETP (ref. k). 

6, Function subprogram CHORML ^ 

This subprogram calculates the  cumulative probability for a normal 

distribution, given the mean and standard deviation and the region 

for which the probability is required (ref. document PS-'+g?, Program 

Library Department). 
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Input for the program is described in Appendix C, and sample data for the 

route Johannesburg to London arc included for illustration.    It should be 

noted that exactly antipodal   • points must not be specified as terminals 

of a route since such points do not give a uniquely defined Great Circle 

route, Furthftmom, )«st«orologlcal data are not aytdlable on the 50 millibar 

(SStOOO1 altitude) level south of latitude 55 S. A diagnostic is printed if 

the Great Circle route enters this region. 

In order to reduce core storage requirements the MIBHSIOI statements 

have been written so that not more than two altitudes can be handled in 

any one run, and routes are restricted    to a maximum length of 11,000 
nautical miles. 

e 

Output data arm in the form of graphs and tables and are self-explanatory. 

The plots are not labeled by route, but may be identified by the fact 

that they imr» generated in the same order that the routes are inputed. 

Tabular and graphical output corresponding to the input of Appendix C are 

shown in figures 5 through 7. 

Appendix D shows a complete deck assembly and lists the required control 

cards. The Fortran nomenclature is shown in Appendix E. The core storage 

requirement is 110000g and the central processor tins is approximately 

equal to 

CPT « 21.5 + 5.8 x NALT x NROOTE second« 
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VI.  EXAMPLE 

ROUTE TEMPERATURE DISTRIBUTION 

Use of the program may be illustrated by considering a specific routet 

and Johanneeburg to London at ^OOO' has been selected. As this is 

a long route (^896 N.M.) and in a South-North direction, considerable 

enroute temperature variation" can be expected. This is confirmed by 

reference to figure 3» which shows isotherm» at 30,000' in January. 

Figure h  shows that the standard deviations varies noticeably too. 

The mean temperature and standard deviation for 26 equispacsd points 

along the route are shown in figure 5, which also shows temperatures 

having 0 50, 75 and 85^ probability of not being exceeded. These 

values could also be obtained from the graphical plot of figure 6, 

snd can be compared with values obtained using the route-mean method 

of reference 1. For the month of January, the comparison shows: 

•*• 

1 • 

-  I 

Probability of 

Not Exceeding 

Jänrouts 
Tsmpsrature 

Method 

Route-Mean 

Method 

50% -32.3F .3£C s -36F 

73% -2MF -37C « -35F 

85* -22.6F -36 C « -33F 

Figure 5 shows the mean and standard deviation of .he normal distri- 

butic- curve most closely resembling the actual temperature distribu- 

tion, and also the error associated with the normal curve approximation. 

It can be seen that in this case, the normal curve is not a particu- 

larly good approximation.  A comparison for the month of January with 

the values listed in reference 1 gives: 
Snroutc 

Mean Temperature 

Standard Deviation 

Temperature 
Method 

-36.IF 

-13.^ 

Route-Mean 
Method   • 

-38 c  ä   -36F 

2C    Z?     ^F 
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It can be seen that th« route-aean aethod glvet mlgleading information 

about the extranes of tauperatura that vlll ba aneountarad on this 

rout« and this »athod, originally not intendad to daicriba the anrouta 

temparatara distribution but frequently used in this capacity, should net 

be used where considarable anrouta taaperature variations can be expactad. 

w- 

S 

It is interesting to apply the different nathods of detenaining routa 

tanparavires to tha calculation of the operating penalty of a systa«. 

Consider, as an exaapla, the ran drag of tha modal 7k7 air conditioning 

system at .85 WW cruise. Tha ram drag is plotted in Figure 8 as a function 

of tmbient taaperatura, with temperature histograms based on the 

statistical and route-mean methods superposed. Tha average route ram drag 

■ay be coopered, giving: 

Nsthod 
Average Drag 
lb/Airplane 

} 

799 

396 

»»15 

Enrout« temperature 

Route-Mean 

Standard Day   90£ 

Hot Day 10^ 

It can be seen that in this case the route-mean and Standard/Hot day 

methods seriously underestimate the average drag, and hence the 

average airplane penalty. 

B.     RBGIOHAL TEMPERATURE DISTRIBUTION 

Appendix A introduces the use of the available meteorological fdata to 

generate a probable temperature distribution applicable to a specified 

region of the earth, thereby eliminating the high degree of idealization 

inherent to the use of standardized atmospheres.    To illustrate the use 

of the generated data, an example involving the Identical airplane- 

systen as in the previous example will be presented.    Two of the selected 

geographical regions in Appendix A (Continental United States and 

Equatorial region) at tha 30,000 foot altitude will be studied. 

From the annual temperature distribution curves for the two regions 

st the given altitude (Figures lU and 17) one can easily obtain the 
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." probabilities on 3 degrt«i Fahrenheit intervals for calculation 
of the average ran drag, as was lone for an individual route 
the previous section,    figure 10 gives the probability hlstogrsm 
for the tvo regions superposed on the raa dreg curve.   Ccaperlsea of 

■  ■ 

■ 

the average ran drag gives: 

Standard Day 905t 

Hot Day     10£ ] 
Probable tanp. distribution over 

the Continental United States 

Probable taetp. distribution over 

the Equatorial region 

Average drag 
Ib/aiirplane 

1*15 

kkj 

■ 

■ 

1260 

It is seen that for the given exaaple, the adopted coabinations of the 

standardized ataoapheres yields an acceptable value of the average 

drag if applied over the Continental United States. If another 

airplane systssi, having a different tamperature dependence, vas being 

studied, this sight not have been the case. Taken over the 

equatorial region it la found that 90)1 Standard Day» lOjt Bot Day 

seriously under-esttmates the average drag, in spite of the fact 

that Hot Day (Hot Day = Std. Day + kQT at 30,000 ft.) is found 

' to be exceeded ^ r£ of the year vhen focusing the entire equatorial 

region of the earth. Likewise it can be seen that tsaperatures as 

low as Stmdard Day are extrssMly unlikely to be encountered over 

this area, making an assumption of 90£ of the tins at Standard Day 

unrealistic, finally if the interest la founded on localised areas 

where the concept of Hot Day applies (areas recording temperatures 

exceeding Hot Day lOjC of the time), one «ill find that such as 

area at 30,000 feet exists over South last Asia. Calculations of the 

average drag based on the probable taerperature distribution over this 

area will result in a value exoeeding the one obtained for the Itnatorial 

region, showing that if 1C$ Hot Day is a realistic figure, one oaa not 

designate Standard Day condition to the renainlng portion of the tlae« 

let 
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R&D Activity,  White Sands Missile Range,   N. M. 
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USE OF THE AVAILABLE MBTBOHOLOGICAL DATA 

TO GUBRATE REßlOMAL TBIPERATURB DISTKIBUTIOHS 

Th« concepts of Standard, Hot and Cold Ataocptere (Rafarcncoa $ through 7) 

am ca«B»nly coabinad to daslgnate a probable taaparatur« dlatribution 

for trad« atodlas or parforaance calculations on the typical oparation 

condition of an alrplana systaai being studied. Any such coablnatlon of the 

standardised ataospberes (i.e., 90 percent of the tiaa at Standard Day and 

reaainiag 10 percent at Hot Day) la likely to involve a substantial degree 

of idealization of any probable taaiperatura distribution and the riak for 

ul a interpretations beeoMS apparent. If Standard Day condition ia encountered 

during the major part of the tine, a* In above exanple, the probability 

of «xperieneing Hot Day is extremely renota. On the other hand, if'the 

interest Is focused on the localized areas where Hot Day taaperature actually 

ia being exceeded the specified percentage of the tine, it is laprobable 

that tenperatures ae low as Standard Day «ill be encountered. 

Using the available Meteorological data, it la possible to generate a 

■ore raallatlc temperature distribution curve applicable to a specified 

region of the earth, thereby eliminating the uncertainties inherent in the 

use of the standardized atmospheres. The developed data becomes applicable 

to an airplane in traffic of about equal density over the specified region. 

Data for four regions of cossMn interest has been generated. These are: 

1. Continental United States with adjacent border areas (52.511 to 22.5E 

l&tltmfte and 65V to 125 V longitude). 

Area 1 combined with Horth Atlantic, Central and Southern Europe 

(Aren 1 plus 62.5V to 37.5V latitude and 251 to 65V longitude^. 

Polar region of Vorthern Hemisphere (90V to 62.5V latitude). 

Equatorial region (22.5V to 22.5S latitude). 

2. 

3. 

k. 

Data pertinent to any other region of the earth of interest can, upon 

request, be generated.     ^ 
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ejtcted»d 99, 90, 59, 10 and I percent of th« year erer th« diff«nnt 
tp«clfl«d region».    Th« tbrM •tandardlMt atnospherti (Standard» Bot and 

ar« auparpoaad for coaparlton and rafaronc«.    The iipti atwa at tte 

•i.: ;■■/■; 

dlffarant lavals vboro calculation« hacvo ko«n carried out (10,000, 18,000, 
30,000, UO.OOO,  '45,000, 53,000 am* 68,000 foct) ar« lnt«rcona«ct«d la 

'- 

th« most probabl« «ay. 
s 

Figur«« lU through 17 giv» the co«plete teaaonal and annual («rittawtle 
»«an of the four seaaon«) tataperature distribution at 30,000 ft. altitude. 

Similar curve« can be made available for any region and altitude. 
Figure 18 Is a auimaery table of data fron Figures 10 through 13, 
«vcrything being referred to Standard Day condition at each altitude. 

- 

>: 

■ 

i 

REV SYM MO. 86.$ei»o? 

FAOC 

31 
& 
•-TOM 

.-    .-l 



'■yßn 

k^ 

■K 

hi   ,' 

.•.  s- 

^v 

in* 

i ,■; t •. fr 

Ift ■}■ 

■   ■ 

l 

T 

.-T 
f'f 

\ 

■ tv, 

m 

'W 

V 

. 

\ 

:,-" 

. > 'S 

ifFtCTK^. 

'-' 

iS'^1 
iMi 

r<fc» 

■r 

KJ   -» 

V.t«. 

'■ 

s.fl 

ai 
^t 

\ 

;'i     *T w .*■ 

|S   Wfl   ,.v;... 

»'^fc.-..^ %> 

-> 4iflr-' % t. •?l 

.i/S^ 



5ifc'■■■■* ■• 

\:-      ■■.-■,    ■ 

r-f ■■■-.■% 

(.«fi 

' W/' 
'■<^ 

? 
'Vi- 

« ..■-■ •   ■' - 

» 

*■ 

,•••,-•^111^ -JMI . w ■•■^■iirii ^i,      ,   „■• ;• q 

« .  \-^r-, ft},;1'1' 
-Mm 

mm, 

-14«   -Ifd     -IOO   -60     -4d    -40     -20 

-IOO -eo -40 ~4o ->«) 

40       ftO      «O      100 
RUieEAiWElT *' 

Ö 20 40 

<2£. 
:iam> 

ACPO 

AI>P0 

IIKVIUO V^ OATI 

TeMPet^KTücje 
1      * . u 11   

. 
" . ■ . ■ 

THC wgajäenwm* Co****-* 

F*Ä. M 

CG-ggJt^ 

^f 

■ . f'\ 
• „ ■ ,•.■■* 
»•■■■■'•' 

• »««i* 

....    r\'. .   - ■,.   pV       ■ 
■'' t 





K     , Ä' 

^-0 
Q   -40OOO 

aoooo 

>■-■■ ■''vxC' 

•I  y;;t 

■■-- 

■i '.*■■■..?. 

:c- IÖOOO 

■ * I 

\ 

\ 

N 

^¥...-: 

J 

Y--^ 

\ 

\ 
\ 

\ 

! W 

S,= 
\ 

LIT 

\! 

A 

. "< 

** 

.jf?Hd -«lo   r»« -•«>   -«o   -40   >te 

-ÄO -AO 

5 %■ 

r>^ 

.v.V.. 

v-* ■ t" 

^:\ü 

^m 
CMtCH 

M»HI^     fit» .^ so^so^p KMO 1 Pte tiSpm 
. l- < 

yrflf i ^ "ffl^y** ■ ■ ■ i ■  

KSt 



■    . 

■   ■  ■ •'■■■   ■■ 

-   <  ■. COIOTIMGMTAL.   UM «TED    STATeS» 

3Q0OO   PT   Al_T»TUCe 

•N -to •10 to 
CTEMP-STO) 

to 10 
FAHRENHEIT 

so 

> 

JC*k£. 

AOCft. 

jlttft. 

ytB. 

.«• iU. L^IL SEASONAL AND ANNUAL OISTR. 
FOR SPEC.  QE06R.  AREA 

FlC l-i 

D6-581+02 
ntr 

36 



■  ■ • 

f t.« 

: ■ ■ :■■. :; 

COM   «MWJTje^   UiaiTftD  ^TATft^ 
COMeklMBD   >Mf7tt   NOETH    ATUMJTIC^ 

3qooo cnr AWTITÜCTE.' 

Ö 
X 
UJ 

A 

* i 

^.-^4— ■♦■ ■ -#* ..»--'-*— 

■ 

■ 

CTEMP-STO) FAHRENHEIT 

ts; 
£BUL 

itoitc lilL SEASONAL AND ANNUAL DISTR. 
FOR SPEC. 6E0QR.   AREA 

T, 'S&Wf&B <    ■  •M^*<Sa« 

Pt<^. iS 

D6-58U02 

TOT 
37 



.»■••»"i. i 
So,ooo PT^ 

At ■      "^ ' .'   .''     ';  • 
CTEMP-STO) FAHRENHEIT 

i 
\r: 

jcafci. 

p<fl. 

jeesu 

- ■•^ 

i4> - ■ 

■ • 
:. 

mau i»It SEASONAL AND ANNUAL OISTR. 
FOR SPEC. QEOGR. AREA 

1£MJFwArt9 c«-»««.» 
— mi«»»« »««iniajntp«» 

•     *i. 

Pia«, lb 

IJ6-58U02 
HCT- 

38 
. ••( 

■ . 

.■■■'!•>:• 



f 

a 
in 
UJ o 
X 
UJ 

OD 
< 
CD 

EQuKCoetAU 
•■'•4:- -■ >■ ' ^yfeWv'' 

LLJ. f 
,1    - ■ '■ . - 

.■ ~\. • 

■ •  ■ 

■ ■ 

Ä 

TEMPERATURE 

I 
JG«^. 

*r ■ L 

<ta&. 

«Ml 
if 

JUiiUL. HL SEASONAL AND ANNUAL OISTR. 
FOR SPEC. 6E06R. AREA 

C«MIM<«* 

■ZMUMMII 

D6-5ÖU02 

to—~—r 
39       - A 



ALTITUOE 

f>7&jjQ(kex>izED ©creEMes 

COLP WOT eecat'okj 

TEMPeeÄTuee xo 
VFAB.    eOUMC?  aA^i«k^FAUgF>JUKjT 

99%        «JOT'O       50% IO% 1% 

10.000  «_    JT .   _ -SO 

4-= -..    | 

• 0,000 -34 4— 

i 

i 

2 

i-"SS 

-■&(* 

- IÖ       \      I   (o 

—f-- 
-/s 

1 

z - 3B 

I   20 
--j— — 

25 
i 
I   33 

i- 

4- 

-e>       is 

to 24        2^ 
4= -i- 

ao^o^o -35 40 

■-I 

1 i  -2.1 
J- 

2 -23 

3 : -37 

-9 6        a« 

-it. 5 i8 
  --! -r 
-21     1-14 

. 

(4> Z2 

o 

26 

27 

— - -r 
33 

-40,000 
: 

■/s 

..... f 

2S 

4  

2 

3 

4 

-zo 

-Z2 

-21 

-7 

-^ 

-JO 

^^ 

-7 

- I 

I 

2 

/( 

5 

T 
i I  1. 

i 

/ i     { 
... ._....r 

2c 

IZ 

St 

18 

^^O .... I -29 27 

I 

2 ..4...^ 

-26» 

■2S 

3 i -20 

4 i-Bl 
—- f - ■ - - 

z 
1 

'20 

=—-   -f   -^ 

i4 

l - ■. 

: ^9 
--t 

20 

25 

04 

-2 
-f- 

l- 
fe3,opO 5^ 40 

I     j^-36 

■t     -i 
ti- 1 

2 

3 

4 
4- 

-57 

-25 

-S3 

I -3i 
J  

-27 

+ •    " 
1-44, 

- (t 

12 

-3t 

t- 

 L. 

4 
11 

27 

■ZL. 

ic. 

22- 

-)4' 

<6&tOpO 

-I 
•31 

.....| 

JL it—u 

az 

I 

2. 

4 

-23 

-25 

i-JS 
•j— - - 
-14 

-^-37 -25 

•4 

Z 

ft 

74 

-^ 
~t 

T 
-6 

.3     i 
 f 

32 
+- 

L&keup POTA ; APPEAL. OKJ  eAO»   ALTtlTUDe   -^WP 
SIÜTV   LEyCL.   Ai: 

eet^toK   1     u.-s, 
2BfcilOW 2.     U4 .^MA 

4    EOüfigroe^ 

bE.- 

CALC 

CHECK 

APR 

APR 

fir. rrVfi1^—— 

REVISED DATE 
TEMPeEÄTuees eePEEeeo TO 

■oTAwoAep   ATMospMeee 

THE BOEING COMPANY 

PICa. 13 

D6-56U02 
PAGE 

*□ \o*oB-nf «-7000 



I e* * 

, V 

V..,  ;.- 

I 

o*. 
a] 
a 
< 
I« • 

,'•"« 
tu 
a ft,'. 

< :• 
>— 
* 

H- 
•O 
a »- 
-j 
o 
M 
<6 
JJ 
a 
< 
H- '• 
>~ 
e 
« >-• 
ii 

4f> 

u 
a. 
< 
**■ 

• 
•.- 
r? 
a 1- 
t— 3 
-> a 
O t— 
• _) >— o 

O 
a ■• 

7Z H- 
•-* •o -. X 
•M z 
o •—t 

> 
"« » 

>• 
X < 
«« •- 'Y 
rjl 00 V) 
«9 .*i o 
O 1 K 
a < a 
a »- 

1-4 T: 
•M 

t 
y 

• o. 

> o 
UQf ' * r- * 
rt > -» w 

• < rr < 
o; U) v\ • o 
a »■ •M •• UJ 
i- X :-• tn a • < »T • •» » 
aax ►-• O »n •^ 
Oiu o (M *.• N 
JC » • » (K w 

a. 1/ •* — 4 "> t- • J- OJOC < •> ►^ 

T ./> • (V .1' •— .3: 
»-- —< ■i » • 4 ^ 
K • • ^» •-* • • 
» t- r» •r» if ?». — 
a -i iO «■rM ■»» tn 0 
r- < •~ < X mj n —« -J ;» Ul < _J —' 
• » OwO x To 
o « ►- D UJ »-- O 
-i 3 "> • • • M4 

►— xi •> »« —. — a. •-• O — i> .r» IN • 
♦ • r\i •■» *-* «^ ^- 

M4 ►- » VJ K- 15 0 
X Z 4 _J J 2 r» 
►- •■•• • 'I < _j ••* 
—« -^ r^ >» -J i) o » • n -T • » 0 
V- v; w • —. — a 
•-0 •-« Q. -• o fM a 
»--d t— X ii> -^ M • 
rs • Z M ■. ►- M 

• > ►- r or < «»I 
n ^ •> >: c -J w    »-» 

z •-4 »-» »- UJ O UJ «v 
_J •k •^ » J «• z - » • » ^-. » *^ 0. -• 
i: »-« -* rv — -t • 1 • 
o X *• * o — - -J 
»• a f- rO p^ 2' l't < 

^ m •-1 — w o «m   m. 

• € ■» J; V to >   " 
a Si -» -L ~« <«: or m 
2 tO *- >— ►— aJ a -» 
2 Z» -T » » t) • h- 
•— • .~ •«. — D. • <J g ir> .n ?: sj  CJ 
<t -> •> »• o • 

< «•*« O O fr* r~ üi 
Ä j v) r~ .■^ u) >n al 
O  L0 ^ w Ml ^ - a 
s • i«J D ^ LJ _J  111 
i 

# 
j .j <: s i"5 1- 

o •-i ae ►-4 »■•* vO Z 
<t »- Oo. U- o f- —« 

eg 

J 

$ ^ 

O 
*~« 
t— '* 
a u. 
OO 
V) K 
~* Ut 

0 
X !* 
*-' c 
•^1 

X « 
.s ^ 
* 

►- » 
X UJ 
»-• Ü.I 
t— lu 

K- 2 
Cl fc^ 
UJ 
U »- <f 
X X \~ 
IU O _> 
*~ •-« < 
■.I) u y_ 
^ •l* * 
*** r-t 

u Q II 
• «J JJ •-• 

o u < • 
4 u — 

1 ^O ►*• 

-•* 2 UJ mm 
• •^4 0 •-< 

<•) ^    . »-■ 

■* \n ►- ~ _.' 
•» K- •-» .(/) •* 

*-< ^3 t-    UJ *^ 
K- X J Q * 
~» *.< -3 t- 
* •— »- -J 
to u.  — •1 
• iJ 0 i- z 

•M (V* _l 
D or < » 

II »— UJ 0 
—. < CO 0 f> 
^» ct S  £ "4 
t— •u r> -« 
«V a. ^ vn O 
a ^ < •1. 
u UJ u.   UJ al 
V.J »- 3 ac IX 

-J^^ 
-i •-« •-• 
< 

u U \M» o 

UJ 
u. no 

O X 
s     r> < 

u. 
3 O »-• 

a — UJ _i 
« «j & < • 

_i — UJ u 
• jj 1/) a J" 
o u UJ *- tu 
lu     a     »- 
QJ  U. »T 
~«   •— ><)   _1 U. 
i/>       -J< O 
UJ N < >. 
o »1 > cr »- 

Of UJ — 
<  • u t- 2 
—  ♦-   K-   £   J 
4 —.2 •-« 

O aJ •-•       */) 
X       C _) 

K 2   • X O 
3 uj a. u ac 
a -s iT •- •- 
^- I UJ 2 
D «t »- u. O 
O u.       .^ U 

2 
-J 2 O X ~ 

-0 _J •-» V- IM 
2 <       */> n — 

•- u. r> -• je n 
K- o a. 1- o 
< >- •-« s 
_i j 3 j -■ • 
:J 2 o — a: o 
yj ~m Jl —   11 
J I-    • <  y) — 
< 2 Q. ftl L>I oi 
U -• 75 3 O — 

« uj as ►- 
os a. *- a >• a 
o .   U- o 
U. 't  u. U. "- 

Vl UJ ►-« 

O  I)    M    II   (A O 
**••>«.»•>       uj 
|.   . -t . g «r»   n  t- 
X   »-  «  —  H- ►- 
O ^ 11 *— 2 «-" 

a a a. — s. 
^ o o o i- o 
a 

u. < J u v««., u 

..;■ 

UJ" •■•  '•■■,/• '1" v 

y US 

■..   ■;■ .■.•- • 

- 
■■ 

< 

1- 

»■ 

U. •■•y\ 
00 \ 

»-  • -«    , 
'.'■   '*  ■ "'    '.. '■, 2^ ^- 

•-• v < .• ■ 

►- ¥- 5 V 
• 2 ^^ *■***' 

^. •—• m ji x      •'•.  '* ■ n >- k < ■j      J ;, ", - 
» r-* VJ «• 

—t 11 11 <    : 
||  »~ CD 0 c^ 
aQ2 *M« 0 tO^     >- 
•—» *—• • u o 
• K «M 0 

^ *^ CO tx, 
to - Mi 0 M X 
—   r-i «• UJ JJ 
f»   • »- »- < *" ' • 
»- 0 iX Ul ?^ - a uj 0 Z 
0  • • ■M -• <i..- 
%•■    ««^ » 0 •» -J •> rvi O O    O Ui x    ••?■. 
O — 2 >n « K -»•*». 
•«1 »- t   ■« *H ^4 *^ CO 
^-«a O 3 ■ 0-   ,.-. 

0 < *T ¥- O 5             „■ 
0 - u 2* Ui xo    ■■ •■* < X •-• ■—• ae 

<■,'■. 

UJ u. a 0: OUJ      -^ 
a. •- t 0. a UJ Q at   . 

- 
2 • • 

1 

> 

u ''n    ' »j 
■•■■'>:         • / ' 

• II ' w      -« 

} 
' . ^ 

, ••*..! 

,TM 

'i 

> . 
fl 



mmtm tmm«fmj «immm,».'iiniwwwffiinif niinniinimnw.irpuwMmiii EHHMMMMM.                                .HIUMIIIWWIIIIIIIIIIIIIT I r i I I I      III                 III       l       -—..-..■.■.■—.— 

<mit?:-''.   .... •■'Cf.f . .'. ■■■*■         -'v , ' '■■■I*,"' . • ■ > '■■- 

.♦/^..t,,     •—•.^    ^vr..- • .^                  /^-      : 

A    ^     ':..    *'■. '.   »" ' ■■•:         • ■••        ■•:.. 
fyi^  •■   u^. ■      •   ■-■■ -^  ■■■ 
^Ä> •■;■ ^ ••^ :■••-■--■ 

.. •   - ' .,* f ' v. 

■ ■• • 

1 ^ ■ .Al 

''«. 

A *4f,x5 . * 
■A 

■ 

■•-,  * 

if/.      -.V 

•■• 

2 

i ^   * 

Ul 

O 

ul 

o 

'■'. Ijjife 

• *«•.-■■ [* 0,3 
...     , • ■'"•■.• J Ui 

,     S ? - ■ •  •■ »4  » 
• ■>;■. ,    * • 

■■■■**' ,V'^K' 

< 

Ul 

I 

< 

O 

UL 
o 

uJ 
»- 
3 
p O 

IX 

-UM     o.«: 
•->•  M      , .-.0 
J aJ       <     , 
O ««       tl 
a: <     at      , 
? u      •  • 
•Z      O O i« 
o     or»<0»fc 
<<% O O CM r^ (M 

§& § 

'O.     «-H o rg 

O      U l^ O Z Z X 
^ < <£ r* »i« ax 

ui o uj öC oc a 
a: o a. o. c. 6. 

o 
o 
»V 

3 

UJ 
r- 
.) 
o 

O 

.0 
z 
UJ 

o 
< 

«/) 

u. 

►5 

o 
J 

X 
a 
< 

o 
:ü 
O 

3 
0. 

I-l 

H 

s3 

O 

o 
z 
c? 

_l 

Qv O UJ 
M »- 

II 
O i/) J 
< tf> -* 
:u in < 
ae M vj 

< 
a 

o 

5 
3 
0 

■c 

«0   . 

Z '-0 
"•   Al 
O Q 

O •** 
x .J 

n 
> 
Ui CJ 

• <l 
l~ 

z 
o o 
ff) 

< 
UJ 

< 
* -1 
• < 

ü 3 

Ul 
^; I- 
aJ ."5 
T O 
i") T 

Z LJ 
a: X 
o i~ 
u 

kl 
aj .J 
♦- < 

4' ; 

< 
z 

11 

o 
o 

b 

* 

o    z 
O O  J 

n • — 
O »-* - _» 
j-   «. •-. ^» 

C <-  J 
Ü «•!  
C <*•. < h- 

u/  •  •  • 
z o o o 
• ül rO O 

in .J ^H •-« 
in > 
•M   _J   »~   f» 
- «- z -^ , 
ü. u. c or 

. 1 

I 

g 
^ 

< 
-1 

<t st 
X  - 

< 
X it 
v-l   X 
< 4 

• 
Z X 

• I 
VJ  "M 
_l 
< o 

o > 
UJ  Jj 
■-0 Q 
^)   • 

t- 

Q 
O Z 

• 
UJ   I 
o z 
Z «1 

• 
a z: 
%. er: 
uJ O 
t- U. 

«/) 
^ Z 
z-< 
— a; 
u. 1- 

1 ■ ^ 1  ' • <; 

j,      ■  ,.Vi'K- *0.1     ■      ' 

•* - 3 

-1 -J 
> > 
J -J 
• » 

< < 

a 3. 
z z 

II II 
Z x 
— < 
Z 5 

Z K - -J 
-> <   J > 
X X > .-»■ , 
t" I- Ji *■ 

■   •  •  ♦ r0' v- 
»- *- CO •«• " 
..10-»  * 
• • > < 

-I -J   J -«   w 
> >>>-a!!» 
j _i _) a. o 
• "^ • •> s 1 - 

•H 2" n ab z  0 
r-<      .;     •    •   *    »      . (I 
— .H 1-4 4 <   M ~ 
Q. Z   II   II •-«-•«- ßl 
f»-« tÜ ^ «^ — 'f) »-< 

»- t- x X   • < 3 
o o z z-'t— ar 

ZK*nin*- — W_JK 
— <     '. J>*       j O z 
X X O O u u x ^ 0 

•♦*• 

'* l-; ' 

O.  *-. 

•&j.r: 

■■::■■■-       .^ 

,.;• . •«..      »   "?   .-• 
- • i>.-> .'y .»v 

*-58«»02 

*feJ»2 

■'t: 



WflB?»' 

,.>■;;. v/ .i ■ ■>■ r -**■ 

it* • 
, 

■••'. 

^     '< -•■  '^ 

rf'"■ ■.■■., '   ' w . 
l'?- 

1» V 

l: 

«••,v 

z 
2: 

i 

u. uu 

II    i! 

3J 

X -. 

O >- 
■o a. 
o 
~* -I 

.    J 
o < 

•;,t.i 

* 

IS! 

.J 
< 

a 
r 

UJ 
u. u. 
a 

o 

uJ 

x 

UJ 

z 
■<■■ 

a 
>: 
UI 

'• 
m 

? 
a 

a) 
X 
♦- 

u.' 
>, 

o 

«r 

o 

3 
JL.' 

a) 
D 
HI 
> 
O 
CD 
< 

S% 

^ 

o 
• 

UJ 

U 
x 
ijj 

O 

o 
z 
• 

O 

a 

x u 
r 
:» 

.*: 
O 

• 
a 

■i 
UJ 

aJ 
T 

■<■-:-:-•■       Alii 

s\ 

o 
in 
♦ 

It •- 
'1 — 
•—       > 
•, or 
~ ^ a 
< • -i 

••-1 »^ • 

X 

o 
to 
■4 
» 
o 
f\ 
•9 

> 

i- 

X 

"I 

X 

o 
Y 
a. 

» 
x 

o 

1 

> 

X 

O 

11 — 

X K 0 t ^ 
u1 

£ 
UJ 

5! ' -,   x3^H.t»x~«-» 
— O <     *t +     <f -■» 2: ü. 
•    O >—       HX ('<•-•**'-< 
< .f,  w   •< ~-    1   ♦- w   ffj  I- \J 
'Ir-      .IU   II H        X O -Z -J 
< O 5K X «J-X O a ft O <f. D a d S ^ -><) 1- a u v> 

o o 

4^ •* 
2A 

UJ 
"-) o 
z 

UJ 
X 

:« 
•-"3 
-J 
-J 
O 
u, 

x-', 
u 

X 

iJ 
> 
a. 
D 

•    wl 
(■4 CD 
f« —• 

<-• n 
O Ö 

X 
-J 
< in 
a. < 

UJ 
< in 

,*3 
z 
— «A 

.ÜL  -t 

VJ Itt 
*r > 
»- ac 
- D 
Lt O 

UI 
a 5 
*-■ 

< 
% 
UJ 
CL 
s • 
I- 

*»'■ 

to 
in 
3 

o 
o 
o 

o - 
> 

o   • 
• ♦- 

I4J <-» 
• ♦- 

— ST. 

o 

u. « 

.,r> 

-I 

> 
a. 

■   ^ 

■■Jj? 

' \ 
^J 

«^ 

Ü o: 
a 
1^ 

> 

'* 
u 

UJ 

o 
o 
o 

\i: 

it) 
< 
tu 
IT, I- 

m 
a - o x 

öl 
UJ C 
X 
K '•■ 

a^ 
a: ii 
o x 
u. >- 

*,! 
»- 
< lli 
O > 

Z X 
o 

z . ■ 
o s 

UJZ 
in — < 
•1     >- 
CJ Q < 
. / ui O 
-J. Ä 

z «t-z 

■■ ota < 
UJ < UJ 
X       <« 
*- si. .r .,> 

uJ <^0'. 

O < >  . 

-J f-« 
< z ac •• 
o < < 

:■;■ ■#■ 

u vj v» 

^■^ 

. v; 

Ä\ ^ 

** 

.,. V«i..-v 
, ■'".     /■; .   ■ ;/-f«, 

.>•■'  ^ •■'•. 
'■.. '■'*• 

'- •     Ws'!* .SJy • ■-'*"' 
*■                      '. ,'. ?> vj ■. 

.-■*■'- ' t;-r'; ■ 
• *. > :- 

1 v , ■ 
:> .      •■/ >'■ '^ 

'>•♦• ,f    ; 

% .    '.;  • ,, : «v. .■: 

:   «•?<^^-, 
■f     ■ f  ■ *■* 

.■  >_.    -.«(..• .',' 
»    - •   4'S- ;.y;f*5 
*.-'    •■-  '♦.';■- 'vS-^r' ^ 
, " -. <H     ■ -f* ■• " • *   ; • Ä 
V   II*    *■■ .> , ■ ""* 

<     v> i-i;-4^ 
■' b$* 

tfi O O « 

X;.W: 
>.       ,''       ,      t4. * ' 'T-^ r " v. ■   ,.''' '* • ■ *t ■■ k 

y.^' ■A-"'-.-: iHiii^ 

»8» *»3 

SÄSf^ is 
■..c >:,.' 

',   ,f; 

y^> 

.- Ä« 

;• 
     •■'~->-».'<«rinllilnMmii<»IIIIHni'IWi 

llliinii .»^1 illlinHll—1 



i • 

* ■4. 

it 
v., 

■ < 

X 

-. ^ 

.^v T 

• S. :  »-• - 
■ ■■■■* • 

■i« ■ » 

■■-♦ •    ■hk'-   ■' ■ o 
4 

■-'■• 

'1 

*•  »•     .      .-. 

-    -    .: 

11      •• 

» 

• -i, 

ao .1 
a 

J 

^.   .. 

-• v, as *f» 
, —■ a. • 
> -    - x 
ac t ~> 
a -•-. 

^§ 

.>*' 

fJW   ^v- 

«- fM C^       V ^1 
a  • ^     «n ui -~ 

ar » fi     «x    ' • 
a »aa     Pi    o n •-< u 
< •        aa »-*•-< vT» K ►- 
w<o    o♦^ • ^ - 

r*^ •■ Vv'    a. ^^-.-i cix    to w - .u. 

u m -. ^* —     t~ — o .J 
•        < o     "'     n     as st .J 

'■■■<'     - .'        inat Q XH*. x p.*! a. < 
% ., «.• ^y   A <±M pJr^ "^ ^ ^; u 

%. S^"^^ ■ #" --  •■-  .   : ■■."-■ 

I ' Jfr 1':      ,'."•■■ '■■■'-   '■" A(    •• ■ '"•*■■ 

•^■'>1 i''*!-' ^.- ■ -■ :;" ^      ■   • :. ■ 

»   t • 

A- 1 

■ 

^ 

* 
' 

Uw 
O 
J 

I 
r-t 

, or > X 
<. .J -J * 
.j t> •^ 
J t ^ 
u »- o 

*r »— 
i- • </) 
X 1-4 •> 

H- ■-i -» — f 

—• a " _l 
'iJ ' Ö > 
r ü u- J ,1 
-? c «0 • 
u '   ^- • r 
K - — !••■ 

r JT .J il 
'' 1 

< O > •■ 

u. u. -1 | 
o < X 

1 

H 
•I #^ + 

10 d ■* » X 
D » ^^ -J 

O         O —4 -~ _J rW »-   , •— 
Os       o U — < H a a. -~ .% 
rH     (^ J D D <0 A IS '- 
—t             r-H Al ■-• * 0 

w> » ■z » •-«>- ** -a 
o    o < — < — <r — '\ —> • 
»-    *— z — NP4 X 0 -H     » •  i~4 

o -~ ■* • " .o z *    x« —>   II p« 

o -o Ct -> a: —  J ■z — (\   — »• « H- 

i5 -j a u. w Q.            — ~ _i < «: -^   — «-    ♦ h—t 

> uc t- K-  \/ S < D 41  »-   A. ^- 
— _j -~ 1/) o - 2 - ■* U ■ -J n rH  l/l   tn I/)   <» t* 
o  • <-< >- X   JJ u. -• £ ^ O •< <' -   J" •-«    • »—1         .        , 

• h-  • < h- o ^n co u <C ~< s « «iC tU - O -I o -• z r ■ 
<J Z iJ .r »-^ ^^ •> • u • i- ifv <-  JO o -0 • .«   « .*^«    M D 
ÜJ »" ^ OJ • u. »-( »-4 r-t *      » —   • o »- O        -i x. ;. 
•  K    • < r-4   ».> M M ll           UO   -H x -* < * •   •   0 . ♦ >-' •' 
~    «*.     —> 1 « u en «I ■~   II      »It VJ t-l C", O ^ ►- w tfix - o 
!*\  »-■  iNJ • ^ ^-t I—t CD i/ -« S u 1" , CO t-« UJ r-t   * rH «•■<   • PJ M 
-z - 0. ii i—< — IU >r • •»•-» * <r - »- <t      \\ 
»-•-.>- X o - o o »O   tl   IT» u s: r • »-< > «« •* •H r-l ^» K   r^     - 

fll a a Jj o -> rvi r\i iX  CU  v rT) — «^ ^ u UJ          • >■£! 
o    o ►» «M — rsi <V — rj «i IM Z ^ «-• -J »— ai- ■•* O ♦- _i o »-    • 
- _J — •^ qe r-l r-t —   fH —   »W —  _| K < JE - Z  it 1- z • 2 
j H- o r     JE r. < * u ►-• - c - r K —      ■' 

U.  < U. oc Q tu O 
Q n u 

o a o — o x u o ÜC IC a ♦- O «£ •- K qt-   .  , 
M«    VJ   *M u o i- O 1- Q H- cO C »- tx — a a. was: « Q, 

> z i-4 rH 
o: 

2 o O       O .i\ o »-* fSJ <t «o; ' 
Ov o •J> ^M        m cA r> äC 1 <-! •     <■* <H 
t* ^J <N fsj      rg rj c^ a '<t ■*' «.1 

».; 
r-t »■H       r-l ■-• -i 

M 
"* 

-. ^ 
■ti 

?     ■'   '■     "" , ^ ' ■i--:J:.-: 

: \ 

.: h 

■if 

'. 
^v, ■■ 

■y 

A* 

>.*; 

■ »'s 

-*•■- 

; ■'.TJ*-U. 

i 



■ 

& * 
■4- 

* «'V« 

■: 

t    < 
*■ ■ 

ft 

ii 

II 
r 

n "A 

z    -• 

n 
^. o 
• o 

— in 
»n 
» 

II »- 
X 
^ o 

II 

^ J> 

tl 
c 

M u r T. 
►- »- 

• » 

r x 

U X 
-j <«: 
< :•_ 

yi — 

I 
O   M 
^ {Si 
4 Z 

O vO 
1- & 

o z 
o a 

i/) 
— < 

o - 
UJ 

r-« m 
— <r 

a. 

u. <x 

X - X 

a> ii ^ 
O tn — 
iX T a: 
a »a «- —(-. 
* t> ~ 
^ ^r • -) — — 
— 2 v 
^ o - 
O to uJ 
xi <Z 
o Da 
~» IO *• 

• • 

■Ü    II 
• <.n 
- z 

H<   «/> 

'i   Z 
o- 
• z 

at 0 
• < 

O UJ 
• i.-) 

(3 ~ 

>1   • 
• r-H 

_J « 
w   «/) 
> .r z • 

• •» 

J O 

>: <• 
— !iJ 

— in 
n • 
• i—i 

—< H 
II   X 
r t- -. x 
% » 
* -— 

— r r ^ 

— a 
s» > 
x < 

u ■ <> «f\ —■ ci «n o sn o' 
M ^ ^)»^ p^ ai »i »H r^ 
■j ^f j — «j- <j in iri in 
r-*r-lt-l>—»H«-l»^<-<r-^ 

. . a 
t-i-HOi-i- t-i-»— 
2 a: a: - -z-z. z z ^ 
»M|   t-4   »-4 »«^   ^^   ►-*   »*4    ►-- 

a, ft a •-* a a. ct a. a 
o n 
+ 

o 
o 
«n 

I 

>- 
•n 

'XI 

o 
a 
a 
a: o 
Ii. 

n 
-> 
ai 
i— 

> 

O 

< 
3 

a 
I-    UJ 
O Z 
o *- 

X 

< < 
u x: 
X o 
a. oi 
<t o 
a; 4- 
o \ 
i-J  «/) 

~< ÜJ 
K X 
« H" 

U U 

fiw 

^••^^ 

in 

o 

• 
3 
•J 
• 
J 
> 
J 

z 

o 
"a 

o 

i- 
o 
-J 

z 
D 

83 
< 

u: 

t. 

a 
0 

»— 
i- 
< 
o 

it" 

O 
n 

i/ 

.i.! 

o 
< 
• 

•    V 

.      W 
( 

i 

■ ■ 

*. • ■   •• 

•V, 

a: o 
»- .0 

• •     ^ 
» O a> C < 

to uj r>j o ar 

< rx: r^ rsi a 
U O X X 
z •-« H. o i.U 
«-   ll. —  v »_ ^. 

K      -> ii   il 

u    • 
-) O 

uul 
O    • 
in rvi 

o ^> ♦-' 
1-4   ~- 

* T 
rH   |- 

H X 
X v 
I- ~> 

o o 
o -r a 

II 

if> 
o 
o 
• 

,J 
'« 

■■./■• ■. ■ 

■ i'  '   ' ■' 

«■ 

■»;. 

T 
i— 
X 
» 

11 J   H 

+  <V -^        . 
J * UJ  » 
VJ r-»£>±; 

in uj    UJ i u —     «H T   . 

a: z -ME -> in I -) CM « vo   ,,.    r. J. 
-» a -•    —    ♦ -> - > tit*»,, -'v . %> ■ 

^ i- » ♦-   K  -< ^ "^ &■ •■* 

ü.Q:u.a;c»-'-<«>JOU.niOu.ur-<uLOUO*-0*Jui O +- O 

o in o 
r-l   m*  C\< 

T P 

Z X Z U        » 10       <f't 

id CD O 
<* it 

o 
.n >n 

.' '"'v'^. #■;'■■      "■■•' 



■'J" ■ 

- .. . 

■' 

. v.    *••. 

• 
..,^ < %# 

. ... ( 

. 

•J 

-. • 

■< 

.: 

r a: 

I 
■ >■     ' 'i. ■ ■■ . 'rf X 

Ik 

« 

a 

>■ 

C.i 
o 

u     tu 

,;;: 

i'T. 

■>*.. 

•^ 

".?, ft.-:. 

Ä 
•"S; 

5 er 
■    QC W 

> * 

<j »~ I-« 

*»u «*> 
I ~> « 

-> — 
- Q ~» 
« O -J 
Utt < 
.-)Ct AJ 

O 

CO 
■ ■ H» 

■-.. mt < tu 
•— ■ 

uJ 

••« (£ O 
3e cc 

•i^..^*; 

» '■..■ 

,     4    \i ..y. 
fir». 
v.. 

*.''i. 
-C*. 

a   i      iiiii         , ,   

O 
o 
o 

o 

o 

K 
(i 
•—» 

A 
»t 
t- 

* 

I o 
»- o 

+- «a 
^ i«; • -. - x 
2 > — 
• at ♦- 

*■■■   V'*.-   •   ■-" s 

«^,    u a 
(*>    .  irf      as v 

&:     a — CD 'o r» 
'a <i ao ^ :s «r -c 
O uJ »o w     *-••-• 
— a -ro JI* »- 

<       O .J Ä Ä 
U.,»- O ►- < OO 
-H ^: Q a. u o u 

o o op 
fXl tvi o o 

f-» ^ «>j en 

*?., 

• 

*<• 

*J 
(0 
O 

\J 

• 
v 0 
-J U 
D — 
-> -J 

r -J 

• SJ 

a; x 
a o 
x • 

• -^ 

zc r 
*r ^: 

Z X 
<  X 
n < 
X u. 
r~ X 
>. o 

il      • 
•./;  r-H 
Z   H   — 
-» H  «M 

■■5£   -»r^ 
— f— U. 
3» -«   ♦ 
O - o 
tO ^— "-t 
< "^ f^ 
UJ 2 — 

— •-   >-5 

< <t z. 
■K- t- a: 
< < O 
O O u. 

or. 

O 

< 
»- 

u 

< 

o 

•T 

I! 

a 
O 

x 

* 

* 
it 

'g 

0 

■^      »-^ 

^o 
< 
u 
to ^. 
* * 

.a K 
r^ ;> 
-. o 
v. fy- 

•"V ct 

— < 

* 

UJ 
tr1 

* 

i 
* 
« 

■7 

* 

■y 

* 

» 
* 

S« 
I* 

* 

♦ 
* 
J« 

♦ • ♦ 
it ce * 

u. * 
.ü  * m 
a ♦ w 
:3 it ^ 
K • 
••• UJ ♦ 

. .a ♦ 
r^ »- * 
.j — » 
* '.5 * 

2 ♦ 
O • 

x « 
M * 
fM  X 
•v O 

•    • 

-v) 

• « 

O uu 
a -      j 

X K        I- 

.i   II   * 
D        >-• 
¥~ U. 

— ^    • 
<t D - 
_!»-—• 

►-<    • 

— H- .,1 
^   <   tt 

2 <; 
0 - 
-i •* 
•t   • 

x 

I"   • 
«: * •-* • 
o k 
a  • 

x 
O i- 
x 

• o 
1» 

a 
o 

^- i— 

I- 2 -• 

X 
o 

t- UJ '- t^- 
< -I < < 
2" U £ 5: 
r IJ or IK 
o *** o o 
U. V Ü. It 

o o 
en s\ 

a o 
—I (\l 

*   X 
»-< o 

f-  >- 
<   < 

'X. oc 
OO 

( 
o m 

< 

• • 
(M X 
-I O 
IL.   r-l 

r3   X 

> 
JJ      • 
^ X 
• Q 

*-   —4 
</)   V. 
N. * 
z * 
< * 
aj 
•S   Ji 
*   D 
• —• 
X U 

o 
i: 

v 
(.> 

«- J 

-< o 
• u. 

-n 
u. z 
•»-. 

"S,  K- 
»    — 

• 
.r UJ 
u. ac 
• .a 
x I- 
N- «1 

.♦ UJ ' 
• a ; 

-«» v 

o ♦ * 
• ■► >f 

<«■ < •> 

■J. o o 

X s < 

K 
O 
1-1 

* 

■ü 

-1 
< 
> 

a 
> 

»-- 

ü: 
JJ 
> 

o 
a 

.UJ 

X 
Ui 

o ~ 

>• -I 
♦» < 

J £ 
— 2 

< * 

e? 
a 
* 
"* 
x 
O -r 

o . 

• * 
■ ■.a J 

a «f 
■ z 

T t 

> • 

•O K 
<n 

3 • 
(«- ^ 

<» 
O - 
Z •* 
o • 
i x 

u • 
-« u * 

n O D 
• U -J 

UJ 

» 

•yi 
I/) 
'S 

.J 
X 

o 

< 

_J 

> 

■■JJ 

z 
.0 

-^ > 

. 1--' 

< 't 
V t 
oc at 
o o 
U.  U. 

o o 
o^ 00 
fM    Tl 

X — 
o 
■s. < 

• a: 

u. u. 

■v * 
— * 

* 
*- X 
<t  Ul 

t- y- 

*K < 

o o 

» 4 
x X 
in H 

j% • 

• a 
x Z 
«'Mtl 
• ►- 

r-i 0. 
m  • 

u, o 
'»   r-4 
X v 
O V 
r-l -Vs 

o x: 
a. iA U. UJ(« 

o o 

■* ST. 

£ JU 
ac i*» 

o 
en 

K »1» 

3L K 
« a 
OO 
U. U. 

♦ • —• 

O U. ►-• 
5 »as 
a x < 
♦ «^ ffl 
• wo 
x /\ o; 
O   •• QL 

»-4 fM * 
V     •    * 
♦ -« X, 
O Ul o 
UJ- '• •"* 
a x ><■ 
UJ 4" ^ 
Ui •-» -v 
K>*~ — 
K 
UJ-W- h- . 

n QL cz 
OO 

kfk o 
^0 a» 

■'■:'■":* 

^^,■it!'"'' 

♦ J&S.50«K3? 
■•*■<.■ 

»••••;■ 

■/•■ 

■-jg^j'lKS '^f'-'^A ■ 



*  ■ 

» 

r 
V. 

■>l ' 

i- 

1 

* 
.■!», 

i" .    .  / 

'I 

%•'.» 
• ^   ,' .    N,' ^ ■      N    " ■ 

. 
y  ; 

• « u 
X 3 •> 

• 

»- •- V -» 
u) «t   • ■(■ •—• 
- J: > a •  »• 
O 1/ ui ") *    ♦ 

a o 'Jl II   .."> 
JJ z >- J: UJ ^' 

>.  UJ JC 10 
r> r- >• .^  O) 
o     > X < 
(t  • s> < — a 

*J X ■» >-   V 
O -1 - I-« J ^ 

• ' *- < X tJ •/ 
«r u < CO 

LJ •iJ      X ir. « OL 
-      X       • > *. * O o -> 
•v       i- -.K t o » ^ -iJ 
*             x O 3 u. X & X >~ 
-i       T) *   "t u     o t» UI 
<      - J x . y) -« K-4 v> 
3            < - O ^J K- (— »  VJ 
Z r» U 2 IX .;j 3 - M« a-l 
Ü '- > 2   • ♦-  _^ X ■r ^ ^ 
< J-» « ^ > ♦»• 't r- ;< ►• o 
«  »rs < n. « >   • U) at 
• r» ^ *   • U.       «o •r >- \ 
~ u.        • K >    • —4 J  l 
X    ••   J *» iT IL ^ ir\ < •- 
r-, v < x •* O «^ u. Q ^ o 
• x> S .^V ilA i4 — ü •-i  J 

.>  — QJ   •   • jj <-• if\ .1 T^ 

<  ^  0 >   *    - U   0   » 7» V 

—   •  ^ <   M   -' Z < * ;IJO s: 
* •-*      — CL ru <   0  M .') u. O 
• • «i -♦ y • -JO« 
x ^      • a» f*- :fi K > -JL ^r o 
« u. K x »- u X 0. UJ O t-   :■? 
•   •> »4 vx»       ■• uJ        Ci r O  I-* 

»   *   *  r.J ^ x ««i at r- t- 
zr a ♦ v < u-i UJ -- 2 uJ ^   *"* 
<   1-    •  *    Lli  ~ Ui        < c^ y. 
-• I/J >< • ?■ .r» »   ^  - ^ ~4  ■« 
o * o a: ♦  • •> O o < i 

IU    •  r^ |-     •   * X — u» * •Ü « 
''.  X V. 10 X   H O •- £ — ■v Ci .u. 
• (X s. « o »-i «r  • — V, I ■- 

h- '#4 H 0,.»H    • v. »-.►- X V • i- .-« CM 
jr  - ~        -  > ■^ > -< f- — \.> tc 
•-«              UJ        UJ W DC • Ü o !JJ ÜJ 
* »-*->-»- Ö K* f J <r c^» »— Q u. _J _l 
• < < n < < ♦  * • < »^ »-• 
xs ^ a x • X   *   * in S. UJ -1 u. u. 
o a: Y x u: K r x K u. V >U   J OO O 
'-i o o    O'-i OO o — CJ U3 < s: r H 
V u. u. *  u_ * U-fH -■ iT» u. *   ir UUt (U 
»H               .-H        i-H -< (M .n ^t (M 

•ft a     tf» O •r» 
«3 -«      ^< »n fM ■'■■ 

i-vt in     ^n ift .O 
f-< .-<     i-i »i r* 

'.■■■\l  ■ ■>-^jk- 
»• 

i 

■,'•. 4 --  , 

7  (» 

.*:¥ 

^;J 

4  4.* 

-.■ 

'^ 

> 

v:-^ 
M 

■-o »4 

•.■> 

i -^ 

•«•ft ' J''  '^^ 

^   ......   ,J 

■ >■'.,'''. 

,,v>* 

:■.•-* ^ 

■■   V 

'iV-v, O 

."-v; 

^ 

:.■.'■■ ..^.^ •..<'«?: 

■ • E ■■' ■' s u- "'^'<^u^Aäg^^ä^ifi 



^Mmurrrrn-« 

„um* 

^    v 

^••••.•^: 

■ '- 

•V 

■->•.■■ 

I ■ 

■^ 

•* •.. 

£:■ 

■■  , '^ • 

,,,, ■'.- < 

'■•X- 

» 

.2 

3 
a 

«: 

im 

X) 

►•- 

■3 
a 

e 
< 

• 
i—   ■ 

ÖD 
« O 
<t ce 

I   T 
Z  UJ 
< > 

uj X 

< 

Bf 
< < 

^f. "1      \-     ,  ,,■ ■.■      8 

a de 

> 

as > - 
OC Ul in • 

• < t/)  • — CJ 
it) ;" ^ o ir» •» 
Ou o <« — — 
« • •- at x 
au »••-•> a 
• in '>• of < or 
x in • a it. f- 
r_   M     ^      •      »     • 

X • • - '— 
• f- r- i^ u^ IN» — 

tX .J »n — — — <M 
K. < — < x m -' 
-• .J z »o < z o 
• * ran z .J ■? 
o a >- i) UJ ^ J 
_Ji C 10   ♦    • H- (J 
)- ij   •  ->  —   »   » 
—• O   •— lA lf>   —  -" 
• • sj — w cj pg 

»-• Hr   • VJ ►— — — 
x z * -J -•«»- 
»- •-« • < < r < 
— z ;-, ^ -i o- .» 

■ » ♦ ./w/» »na 
j_ s ^ • -»«- •• 
iÄ >• • a - o •■ -~ 
>-• H- £ .n c r- 
'O •• z •-■ — (\t »n 
• > i- z a:  
ro z * x o ff) ® 
x.— •-} •- UJ r x 
u a. M ♦ es .j j 
• »   » M   • \.j oc ' 
.t~-t in -» • • Q JK   •   • © ^. ^ 
>- a. > "> «'n »J f~ 

• < ~*x-x — ^ 
'a -0. ^ a *-< i •- 

. at in -»-'-• a. i 
z o < • •■ u — 
»-  •     »».**.    oc 
• V> Z in tr\ Z • 
< J O  •   ♦ O — 

< «O O -Tu 
z u to f~- fi o ~- 

T   • ui >0 > uJ S 
x «'S o z x -j 
O t •-» ö: »-< "* K 

U u,;.v^. 

«j 

< 
z 
o 
er 

8 

O 

oc 
u 
> 
z 

o 
z 
•5 

z 
a; o 
o 

i- 

UJ 
a 
«/) 

u 

V-. 

,-J:-> 

■v.  „ ■. 

..rv» 

V' 

+ 

>- 
v 
1) 

< 

■3 

+ 
• 

O 
,-i 

• N. 
O ~ 
<-( • 
«v O 
— o 
• r-i 

O   41 
D   — 

— a 
x X 
.-* UJ 
ü. »- 

— X 

< — 
O er 
J o 
u. < 
11   n 

X X 
•V *^ 

a >. 
z es 
Ui>- 
»- V) 

< X 
o * 

* — 
* z 
11 4) 

IM (/; 
* * 
v x 
- 11 
X -~ 
• X 
» — 

Z Z 
I- et 
o. « 

O f^ 
• iü 

UJ  X> JO 
r» r- ^) 
(^ in ~-t 
tn ^ N- 
^ «vj r- 
h-   • ro 
• r- ■* 

N  11 m 
o < 
UJ o: « 
o UJ 
< UJ IU 
CE Q ac 

,''4 

k- J 
« Z 
-J _J 
1.5 '.•5 
-™* ■^ 

X X 
»-• '-4 

u. 14. 
—« •-• 
Wl M« 

>— h- 

< < 
0 0 
-» _J 

u IX. 
+ 4- 

• • 
m m 
•v ■s. 

• • 
«■> .rt 
♦ ♦ 

< z 
_* -J 

><   X 

< 
o 
_J 
Ii. 

1 

-   J 
»-> o 
II »^ 

it 

o -« 
o — 
Al -« 

r 
O Q- 

'-.r y'^",Ä. 

v    .% Ei» ■, . ..»'■'• 

•>■ 

•i". 

in 

< 
Q 
-J 
u.. 

» 

z 
_l 

II  II 

—  ^1 
CO' «N 

-J o 
U Q 

-. i« 1 
C4     IM 

X ♦ 
a. <M 
^»  "M 

•   — 
ö - 
OH *- 
Ii — 
—   ff) 
- z 
— _) 

X - 
a 
o u. 

«3 

o 
4 
cc 
* 

X - 
_j -, -^ 

u ', -•. - 
+ • H..-. 
• cti r 
o x a 

II (I   II 

•—* iM »-* *-• 

fD O CO — 
X-»- X. I 
.J -J 3. 
i.^ o a .J: 
I- ^ I- h- 

0 
UJ 
o 
< 
* 

in      »•• 
»-• IM 
• —• 

co -• X 
i-< IM  _l 

1 - or 

-^ 
rvj J.— 
■- ir. ^ 
<C 1- — 
X  ♦ 00 
-j -X 
Or-«-» 
t- — QC 
l   rp H- 
~ s: — 

o 
.r 
-J 
O 
t ■ 
H 

Ml       • 

«•• o 

X ti 
J > 
ac us 

— X 

X 

Q x 
< 

- X 
1/) «t 
00   II 
<  UJ 
— > 
u. < 
~< t/1 

Z UJ 
f- -, >   . 
-X < ■ 
r-4 < «/> 

II     1» 
—•  — «I 
Csl <-* ll\ 

,<M, 

O 
s 

X 
-J 

co rdo 
X X >- 
, J _) 
it a- o 

X 
< 
M 

IU 
> 
<• 
u0 

o     o 
«M       lA * 7* 
(M      {^ rsj Ki 

in 

"K 

■:.- 

!)6.56»K»   I 
f 

•, 
.V'.- 

*• 
lt8 

.»«       .1! 



* I ■ 

: / 

> 

2 

V- 

V-' 

j 

'X» 

•',"•/■■■ 

•'-.Vi   . 

O 
o 

o 
I 

ii — 

< ^ 

j< u - 
< > 03 U3 
£ < 2 X 
< lA _J J 
ii  n or o 
.— '«>-»*• 

— »-4 
an CD cu QD 
3L S T < 
_l _J _J -' 
rc ft; o 'j- 
i_ >_ >- •>« 

(n 

i      — 
-I tu 
oja > 
-a: < 
- K vA 
X it» a '- — 
K (\j ^-t 
^   -   w 

UJ T :t 

< Of CL UJ 
o ♦- »- er 

•i 

tti 

i 
a: 

< 

UJ 
I 

5 

o 
Q. 

'.J 
► - 
< 
J 
r> 

< 

1      ■/ 

o 
^., s 
«~ <— «^ -* _J 
^4 (M r^ ra a 

X T 
a i 
st i 

I I 
X .1 

u u 
H    " 

X. X 
a a 
/) 10 

4- 

;M 

03 
 S 
Z Z -I 
■-<►-<(>■ 

•i it 

I X 

1^ 
I/) '-0 t- 

■i 

(3 

w. 

a 

O 

* 

X 
a 
r 
en 
* 
r-4 

X 

z 

+ 
X 
a. 

O 

♦ 
t < 

O O 
J «-' 
••* \T> 

O «a 

• ■   ■   ■.• 

it 
< 
3 

O I!) 

. '■•   + 
•fit- 
• z 
o — 

o >- 
o < 

J\ N. ^1 

O U ^ 
+ o < 
C — ti 

O X O 
<   H 

II   £  «». 
<ac 

OHO 
U H- '/> 
o zu 

o z 
I/) 

H 
X 
a 
4'. 
•—* 
CT 
>> 
• 

X 
a. 
-> 
.) 
I 

r 
a 
a 
t- 

1 

Q 
U 

.n 
O 

fj 
.0 

•4 < z 
O Q "• 
v.; C» J) 
O O < 
— ~- » 
>/) z • 
03 ►- OJ 
«r >/) 11 
H n uj 
< Q J 
a z, o 
u — z 
O U> --C 

00 

^•^• 

w «^ 

—    >o 
-x -s 
r-« a   -•   -! 
— a: — Jt 
-• K- JJ *- 
1 11 r. » 
a - ^1 - 
«: ^ üt rg 

O 

*   ■ 

.-4 

I 
u 
Z 
*•* 

« 

Z 

$1 
»-• 
X 

•/) 
o 
u 

a 

i0 
o 
V 

I ~ 
a — 
OC ~ 

*. I- 
w» a 

^. 

■ 

•* 

I * 
1- ♦ 
a. < 
— at 

■   -j 

< KJ 
DO 
-• *'■ 

U. (/) 
* o 
< u 

-1 ao 
♦ ijvj 

tx C •< 
1» w  »I 

13 
a: a 
•» —• 
it, z 

•■o--< 

— V 
— l-t 

3 Z 

— n 
z >». 

• -<•-«, 

•   I   M I-   ♦ 

r4 f- » aa 
— a VH ^ 
03 - -* 2J 

or < ;-» • 
»- O H- >0 
N   -J A-' « 

..»'•■■ •: -* . 

' 

ü,-v, 
•I':' 

:J 

>- + ^- +•-■»>-Z —      '-u.r*^' 
A K   IJ   t~ •♦; O. *-• K   *• M*1F •- H^W 
— Z'-z ^ — vna. -~a.«r«>a D 
,H ►-^-i« ac     M «-• ui ^ 's x ►?». s 

•^ 

;:f'V 

.» *;- 

*>. 

^V' 

D6-58M)2 



r:Ä f ■    ■■ :■-•■  
'. «■:   '' ■■     , ; ¥■■■■  . 

; ■■;     v 

■T 
< .•< ■■ 

t • 

C 
c 

V • 

„J.    ., 

.     .■ . •   -••'!.■    ■     ' , 

..    . -• h*.-K*! 

'  '!     1 

7^'- 
:.- •   :   - -h. 

-t^ ■. .■■ 
-1 

I 
• -■.  • 

o 

,■.>,«'.. 

t 
'♦A '. ^L'; 

'X     i > 

•■V.,,-'      ' 

-.,-'• 
V 

O 

< 

'6 
a 

■ >- 

2 

.-5, V   ■.■■■.. «äT' .^ 

/n 

• 
o 
o * 
-«  O 
«». i0 

< '- 

o a 
Q HI 
♦ o 
• * 
o • 
o o 

* * 

a a 

o o 
»   • 

o o 
r- » 

o  ♦  • 
•> o o 

fM r- J^- 
o 

o o o 
r- M CM 

» • 
- ;0 cö 

is* 
en i _J tn 
x Qi or * 

,-i -< -. a. 
•   IL tt. — 

Q ^ - o o o s; s 
+    •■<■<,< X R *••■•*" 
<vi O (J O  It — •- O C» 
•i -• u. 1A- o a a. X s 
(j, fM « 'H ^: H - < < 

SCOXtX U.UUU.U. 

o 
r> 

r-« O 
• O O f- 

>r o o 
o vO o 

• ♦ • f" 
o o o • 
^5 w » J 
*ä| .«4 ^4 f~ 

*     •> 
— XI O   ~ 
- o o - 
• >. ^  « 

^>     .««o 

fO 

o ^ 
O h- 

in o 
r-« o 
» r- 
o - 
o • 
o ra 
rv) Q 
• O 

O i>J 
o  • 

■ i-t fM 

xs 

r^- 

• o 
J Q 

o  • 
rg o 

4- <r 
M «4    -H    —    — t*» 

S. «n o £ 
<: 1-4 «n < 
-.11 — 

5 x ro 
>' a-a j. ^ < 

• 
- o 
• >i\ 

in ^» 
l   I 

X X 
a. CL 

in • 
r- o 
I      • 

X I 

— • 

in ir. 

I     t 

o 
o 

o .-o 
O •* 

o 

o o 

o  • 
^ o 
•• o 
o -* 
o •-< 
•J- 

i     i 

X X 
ft. a, 

U.U.U.U-«l-U.U.Ü-U,li.U.ll- 

6:: 
4^ m 

cnO o »P O O O ^ --« ^ "< '"• 

.' \ 

..*,»" 

^:>/;.,t,". 
* ,*'1. ^ 

■W 

<,■ 

...:,.>■. ■ ■ ,vV 

•J 
to 
< 

I 

< 

*.' 

LU 
X 

u 

o 

o 
o 
o 
CN. 

o 
o 

» 

o 
--1 

o 

o 
o 
o 
<\J 

•> 
r- 
o 

• 

m 
i 

X • 
a.  •     *- 
— o  • ^ 
U.   H    «    M 
-• U 13 X 

O -< 
o o 

• 
o 

t 

• 
o 

>*> ^ 
O   r-« 
-* I 

^ r-*  •-» ■«■ 
X X       '••A' 
ft,   •   •   •   »oa.   »JSINT 

u. « ii  u  n o a. .it .if  •< 
•- U O C' X o — U O X 

o.p ■ .., o o 

^■■■%- 

■•>>;.v' 

; ^ 

BS-seiiöa,?^:'?^ 



- ■, 

r 

■   7» 

I 
'-t 
* 

o 
r-4 

.■'» 

>. -, 

i-' 

?! 
I   ►- 

-4   + 
z - 
— <*l 
< li. 
— u 
a A 
>: - 
u * 
».. #■* 

f - 
CM   J 
u. > 
m • 
~ X 
— *~ 
_J Z 
->   • 
♦ ;>? 
x - 
— < 
£ — 
•■ U. 

.-» a 
■Z £. 

< t- 

lu  » 
a -. s. o 
-J o 

y > 
• Q 

«» »- 
I   */» 

rw   4 
Z ^ 
■•<•  CO ' 

if u. 
— u 
H.   I 
> o 
G -. 
J- * 

L^ 
• • 

> • 

»: - 
♦ u- 

r^ > 
»JO 
— »— 
< -0 

u. ♦ 

a o 
• t- o 

'"■•      ■■■■'■ ■■:S^i ^''^w^' 

o x 
.J 
< 

H- S in '/) S <r 
w «. N. «rf -«• v 
* ä — * x •~ 
o a. 0 o n. a 
D.I  v 3  1   >v 
£•• ^ X   •  — 
-« in r» -< Ui en 
X - U. X — 'J- 
i. 4- u a + u 
~. u ♦ • •-■ u * 
11  >. — n >» — 

« 
J> 

0* if» * 
O  r- O 
rH    1 •-• 

..   r* *— •               rH 
r <*\       •    •                 V 

• O Q. • fM     • -T O    * ^ 
r-t- ^ OOO  CO t- O U 
0 r^  r-«   ^1 O*           W   45 

H   O Ü. II    H    It    H C  11    H 

it 
< i3 — 00013 u 0 

•;i   • 
OB   O         '                               r-l 

■-i* O r-*                                        P-4 

_J — -J -J ~ -J 
• • — ^ i2 vt > »M > > rg > 
U »S U v> •   • _J ._ ^J -4 J.  -J 
• *    *    r—i-4*u   »   •• KJ • p 
• • T) J3  M   11  X   t   X J   I   I 

<M        ••   • »^ < > I-- i — 3f X *- ^ O 
rH <   <   W%.   .J   S     •   #     •    ►   >!<     »P 
rH      -'—'0 0 f—  «-«aiM »—•"••-( j;-« 

<*i   •       O   ' »- H- < < ^ r-< — !» SJ %^ > i5 O 

-+ f-4 o>       o  11   11   (M cn 51   • < O   • «t 
n n 11 o H '-• «^ u. u, o o 2: x — K x -^ o 
I 4 O vo <22U'oiQOK»-li. «0 i- a. -,5 

x ><      x; x 
t^i p>       «o rg i<> 
O   O O   r-l »H 
*-1   t-< rH   --. r-4 

'■4:? J1 

■u 

i 
o 
z 
UJ 
T 

o 
l/J 

■u 
Jj 
a: 

if» 

x 

< 

o 

cr, 

O 

xl 
■I- 

u 

.,r> «>.■■', »fc  .^.vl 

.  >•>•■■' f^i- 

1 £ r ac 

■K -^A 
v •■"■■-  J» 

t. <«> X «A 

<-tu <,U- --'sv. 
-£■*•;>,., "^ 
ii* iu. Ov -.■    ■ • X 
i in > Sfe •• .. _ . v ,; 
r »~ o «o . .  ••'   ' 
(—.-»»/»—■ 

-»X '-• X ■- ■•-   >   >- 
u. 1 if a;-; ■-'*•• :;-/v'i 
U   I   u  » 
-< • «- * 
*   IT *  IT 

i^'. 

CO    f 
-'• f ■ 

't + X *.■ a • a, *' -r-.o - o, 
ti CM ,«   fM 

J  .- -J  — 

• » rg   •  • j .'*• J '*•'■ 
• •  • ^« ^   • lj   • J.   - 

«H v-> drv 11 11 x > 1 >   . 
• -T JiC^- -J »~ 'J- • •* >*- n ** x.#0; 
00 ~ JX »x ♦.xo. 
' • O I- H- ^ir •-< 
u. u o ^ »■• a «.tj, «-«I» 

a a 1» »-»r» a 1 3t-l ♦-. 

-. cvit O O 5 « ♦*- z O        V-'/ 
2:ZL»00»- -.-»o «-:o i> • ^ '' 

o     .,,;  ..'■,■.'    H.  ^,V'    ;,. .. 

«vl,- . ."•'«'i--^ '^ 
;•! 

,j 
•"v '   .-.'   >i rv 

-« 1    ' 
t > 

*■     ' ^..1 >"' V""^.," ''."» 
' ;     .\ . ;* •v*-' ,,■ 

■.■■     ■ -•   "■^r/i.:?-:*---. 
'■^ :V   . (,    ' 

.'    ' *            ■; :t :\ ■. • ,.   ( 
D6-58U02 

Page 51 
" ?'.'■ v ,    ,■•'.' ■:«► 

■,.-.'!*a*,M*m* 



%    A, 

'i 

.'•'> 

i.        ■   M 

••v 

m„ ■ ■ ■••I- 

v 

■ 

- * ■ 

Kg 

■ ''< ■ 

■■■ 

v1.:' 

r 

«iT-   i.      . ■■«■ 

-Jr.        ♦/■S.. ' 

it. 

•r 
.i-   'f        .j;    ■    : 

.i "" 1.,'..   ' '■'• ,-n .^ ^' «  -.;• 

V,i' "  i- ; ■■ 

s-: 
lU l.'J 
_( c 

I. »- 
H < 

XX 

UJ 
ijt,a 
0^ 
to n 
xl 

06.2 
o < 
Q 

N. 

X 
*"" -1 

X « 
K »- 
*«• ^j 

» 'n 
UJ u 

^2 

oo 
CL a 
i  i 

j .J 
< < 
\J  V 
u ua 
a c, 

Ul.>U 
'TX 

♦ ""i ' 

>, 

O 
(A 

o 
o 
o 

C 

o 
I 

» 
i 

•-4 
z. 
< 

li. 
a 
LU 

-♦■ 

J 

li 
» 

X 

2. 

t 

< 

••• 

J 
> 
.J 

u. 

o 

r 
t 
• 

■» .n 
o **. •-. 
» I K tt 
« •* -1. — 
o • <r J 
M O 2 * > 
• r-« •   » _i 
• ♦. r-t   rH • 

^H u. It     11 X 
» * -1 X 1— 

• • >f- X 
0 0-15. » 

«-•                          r-4     • • U.  U.  ^f ■* £X 
X                      0» r-^^OO-« 
O.      •              •  O   O r-4  I—   K ««'I  r»   — 

r»r-tOi       *-< o —< ii   •<           51 
"u. JL ti  «OH  it -44 i-* «ai-o O <: 
— afw x So u. x 2 if Ci o i- >- 

U w 

ox 
■o o» 

<NJ co 
o O 
(«"I «n 

_»- J 
> < > 
..J — _J 
• u_ • 
X > X 
e- O — 
>: ►- >: 

to — m 
z * -r 
< o < 
-• o ** 
'x. >: u. 
-X —• > 
3E X -> 
JJ   C H- 

«      • * 
o — o 
%  n T 
~^        ,-» »M« 

X  _J X 
a > a. 
-♦• j + 
• •  t 

O X o 
^-1 ^- <-» 
V S V o 
^  ♦ -•• cr* 
*» w- — f-H 
— CL ^ fM 
_l — -J 
>  — >  Ü 
J Z -J »- 
»  J • 
X I- X o 

if) *~ <0 
>c >? 

•t 
o 

o 
c 

■Y. 

0% 
■Jü 2 
_i *- 
o- 
a •- 
T -I 

z -J 
.      c.. 
* Ij J 

X ■■'■' 
fc- o 
J. X) 
o ^ 

■-U  Li 

•x < 
aJ C 
Q if» 

r> 
z 

x * 
f- >— 

»—< iXI 
jS (ß 

ij tu 
ifi If) 
< <* 

z z 
o o 
a. a 
i   i 

m en 

< < 

UJ U> 
a a. 
•A if) 

JJ *J, 
X T 

' J <J 

O 

o 

I 

I 
a 

J      * 

Z 

< 

a > 
o 
t— 
to 

j • -» • 
> vr > i»^ 
J  ^ -J  N, 
• .r-  • — 
i: — x — 
>- J »- .j 
£ >X > 

z r z x 

o 
4 

a 
T 
aJ 

* 

- I 
o —        a 
• r »-     M 
• • _j     '- 
o  • <      ^l 
i\J O Z * > 
• 'H    •    • j 
• ••  —i .—i   ♦ 

-H Uv  n   n X 
• ' • j X ^- 
• • > »-X 

O O .J s   * 

U.   II 

D O 

LL a.   <T •* a 
<n • Z Z 3 O •- 

O f-i      u-» >- ►- ■♦ ^ — 
•   »1— O   «»ao.  «-»rHO. 

Or* -<  ^   >     11      II X 
«   M.O«  I»   «  «-^roOOZ 

U. X-V» OLuXZZOQt- 

<M fO 
O o 
<t ^r 

2 < 
• ■•» 

♦o u. 
Z > 
- £5 
<f »■- 
<- «/) 
Ik — 

IS 
lüO 

-± 
fa 

n 
•-« J x > 
a. _i 
i • 
• X 

iCS !-• 
-X 
4   • 
• ♦- 

o a 

r-Z 
-^Q 
-»i— 
J«0 
K 

•»- 

» 
to 
Z 
«Mt 

< 

'$ 
O 
o >: 
T 
a 
i • 

to 

+ 
o 

S 

&■ 

D6-58U02 

Pag« 5^ ; 

.. ■>■ 

..!  . '■ ■ 

•^> 



-  •   '■'■  V, 

r V 

I 

t 

• 

c 
o 

u 

8 
• 

« • 

•• 

-J 
0 
a 

X 
► - 

3 
) 

./) 

>i 
C 

i - 

■■L 
o 
Jt 
J 

,  r* 

LU 

O 

X 

( 

1.   (  . 

• 

Urn 
• J 

i 
• 

O 

f 

> 
-J 
• 
X 
t- 

>: 
—( 

< 

a. 
a 
UJ 

t- 
r-l 

• L.   • 
J% 'J il> 
N.      1     V 

—   O   - 
_l    «'J   .J 
>    -    > 
J     +      J 

T.  -T 
—  _J 1- 

r. > ^ 
• „1 • 

z r. s 

<'.-. < 

a. ^ > 
x - a 
^J < ♦- 
*- *- -j) 
"*   a. ♦ 
^ > ~ 
• ."J   • 

X> ►-  if 
r- */» K 
^-4 A   •■■< 

1      r-^     | 

-•   LL   — 

TUX 
'X   —   Li. 
w   »    — 

in 

u. 
c> 
bJ 
-J 
a 
»«I 

. i 

Z 
.J 
> 

< 

*J 

i- 
T 
_i 

-r 

■ 

M 
•- • »-«• ♦  »-.     • .-•: CM O 
1» ■   ■- x 0 X 0 ,j O >r 

a. O   0,0 ■0 -H 

IU — • 1 ■ -.    |    -^ j —\ » 
U) • k. • •v    •  V. t/; » .        >t 
< c^'» 0 — 0 ~ 4 i>< O 
w to -. ■« -- u 

c 
•0 

►- ^^ 1-« ^- _( ~ -J ►-- —t » 
TZ * -»■ >— II >  II > ^ at •J 
*~i •    » -> -J •■^ _J ~ -1 —«1 ^H 0 
o O   •    • «t _J • -J ♦ O O Jl 

CL ^M »-' :> 2: >•» > 1 > x ■vO rH 

I •  • ^ * * J u-   _J H 1 —1 

rn •  • •> -4 r-i » '    •  & v\; — 
rH   O   Tl t! II I •  X   • — • 

.J ♦   • 2" ..) r — ^-i — —» .J • O 
o «i •  • < ;> t- r « :•   < 0 < O 01 IT, 
o a: 00- -j ^v; • »-) • i-i 0 —. r^i O ^ 
f« UJ - - C *~ 2: K ^ t-i u t «O   1 

«M 3C ti.  U. O . 1 t-* u. ^ a — f\» uJ •-* r-l *^ 

UJ ^ Z 31 0 0 •-^ ■; -< a X   • • I! 
o o »- »- «t in 01 —' 0 v0 a 0 0 a 
»— a a ti "i --»a u. £: u. K- — t«* i_ w 

OJ 11  11 -4 X A O > .u t 
o X ►-1 «n u. 0 0 z X ^- c O X u. II 0 uu 
v.0 »•- 

O 

a 0 »■!- UJ tO l- 
X        X 

0 

LT »— — 0 

O   <H 
O   O 
-o 0 

(.0 — 

0 
«0 

.r' 
• -J 

> 

M 
I 

z 

u 
a 
£ 
IP 

> 

< 

> 

-  »A 

u. 
u 
* 

-I 

r. 
t- 

«r 

u. 

if- .    u 

> 

1 

>: 
-« 

z 

to- 

il 

«1 
'• .J rfc 
n.; J 
♦-« 

* CUT 

U1 S 
>/• 
(U o 

« if. 
<;   ' 

' VV-'-v 

r /■    ■■■ Lit   ' 

>#• 

■;,* ^ 

;.!>  v ,.,1, ;, 

_I aJ 
*    •. 

vUi ■ ■: ■»- 
ar so  • "■■ 
P*l •', ■ \ 

* 

■«' 

■.1 

-■ >. 

1 ' •" ■■ 

l~ U) 

1 J 
'K 2' 

a     <     -T   -< 
• — z -t >     > 
U U   •   • .J       -I 

• m ti  H x     x 
^4 z j x r- u i~ v 

vO * 4f  > K- X'V ?.• >. C* 
O «f *^ O X   • —    •. •" o 
O wQ I—    —I—    «^j*^ 
r-« • te. jr-r-a^na.'-inj 

• 4'zJtoo — u.-« U. •' 

1« o* o f- i^ o <-♦ Ö. M —< ft 0. 1 Z t »— 
* r-« <M     m ~* 1  11 .-i x u Li ^ 
11   it   H  O 11   u   u •»-< u. O-O'Z ■>-♦-*- O       >t u 
ü -4. VJ O «l u O 3t U <3 O ♦- *  »n *. t,9      th^5. 

K    'x 
sji «^ 4- ^O t*      ■.  .■- 
00 n o o .,,.    „•^ 

iz-^ 
^ ar. ■ 
ttjviiih- ■■■■• 

-■:.i" 

ik 

V'V'^: 

•' ■   ^.r■■, " ''■■;,, ■.    J-. > i*^ 

'-.'> 
J    <,S 

■-■. 
if - 

• ■.  ' >£.»■■•'*      V -     ^    «.   i'    > 



ijiiyi i)aiimWii[i|»ii ,'IHIIHI mwrni 

. r •*•'"' • ■       •.•   •    • ■'•- • » ,    •   • ' 

^v.      '.■■    .... 

y'' $\ 

■ ..4 ■.:■.v'" 

-     ' 

•i «•>.     . 

- ■ 

■ '. ■ 

1. 

^   ■: 

■■'. 

■' V 

'^  '••■■'    v      V     ,    ■  ft     ' 

' \' 

1 
»TV 

■'   « 

■-,■■*:) 

■ , ■  -* . 

■iv 
t  ■ '      '' 

.'■■ — 

■•■ 
f 

ft v 

... •* 

t 
:■ 

■>v .» 

>4 
o 

o o 
c 
* 

o 

in o 

* 
o 
o 
o 

» 
J- 
o 

30 
o 

o 
o 

rj 
» 

O. 

o 
o o 

o 

o 
o 
» 

o 
o 
O " 

:.f 

a' 
J 

•: 
et as 

r- 1 
O 

x T • 
c          • o ü- • f- c 
^-    »»O    • •   •    •♦-■•- «Or-*»- 

O »»I W^J O »-♦ ^ rv M 1 
u. it li M n M li  M O u. it  -i a o 
— •im a a u. »0 x o -« a o r o 

._;."v ^              li; .-< 
, %:* 

CM ^l- 
< ,-    O O O O. 

••  :-■     '      f. fw 
in                          V» r- r- 

t-( »^ ^, »-< t-i 
♦ fe    ■" 

,« 
■"' ;• 

^y. (   .,.     ': .          • . •■ ■•. »^. • 
.   .£ ?-.  •',    •■ ; . ■' 

..^■-■■•,-- > :■' "■. 
- . -^  •, 

-   .•*.' ■   v     (             ,,..                '    \ . .V 
■■■ ';^^   ■     ■   ■%   ■ ';_ 

' •'" ' ' 

'   * * 
■1. 

■ ^W"-'"   SÄ •*       • t"  -' 
* .-.           :.'                 '1  ,   ■ r -■ * * s< 

■■*i .    :    1 ..'-    . ■/ •■'• 

**:£-' K v. ■■,' » 
.■:.'--:: ^        "■ «. 4* 

&&■''''*'''          ,: :"'            ; •«      '       'J?.,', .. •■:.  ■ - '•:, 

■.;■':,,-■ 
' -1 ■ 

.,. .■>••    -   ■ 

■■-:■ 

• :fc 

o 
rf> 

1 

T 
a 
«^   • 

o 
to., n 
M  < 

3 O 

• • • 
o f^- c 
rM & rv 
it n 11 

*.; O o 

o 
o 
1^ 

• o 
CO K. 

tt O 
X 13 

?»V 

• 
o 
m 
*H 
I 

•-• 
r • 
a.   • • oo 
>- r- o co 

CO r-l I 
U. It It II 
•-' < U Q 

» o 

r-t   ^ 

O  rH 
r~ l 

uv     X 
• CN» o a 

o ^« 1- «» 
« o 
11 O u. 11 
X O r« < 

•-< CSI 

(M     • 
o o 
.*• —« 
II   II 

w~i ft 

■ ■■   • ..^ 

•     X '*      * 
00 h- — ifk. O .'O c - ö   • 
O ># CM ^ -» CM W)-.     ■ 

11 o u. » • 11 11 11 w"%;' 
X ..■».*«;'0 OKU M - 

■-I *M 

.«vt 

V 
•A:: 

',t    * 

.C..v i 
,■'1 > ' 

.#; "iif 
* 

■^>/ 

i..;*i*rt>WuiC'.«iiWi*.*'»*''-"^' 



.,,■'-<-,,■,     -|.^:-« 

'     J 

v- 

i- 

H 

rh&i: 

''■'•('■'■■■ 

,thv 

1.1 * )' c 
■<i' •i o 

■ ' * CO 

,> > 
»i -i 

, * • 
X X ' ■ ' ■ 

»- »- 
J-: »: '1 

• • 

«i <«» 
^ JT ■ 

«M^ — 
«* «r 
*—' •M» 

Ü. u. 
CL > 
s o 
u 1- 

♦-• 1// 
4 + 
-» a 
i o 
►—# Nw< 

r •4» a a 
* * -~ 
•~ •-■ z 
••- ^^ »-« 
-j .j o 
> > a 
_i -i 
• * «*■ r X t— 

H» K 4 
& S O 

a.. a s: > 

.— < 

«-   • -   • 
ii iT, II  a. 
-^   V.  —   N, 

CSX Zi'tt > — > ~ 
•  •   •   • „I O -J o 
C   J   -^   r-1     •   O     ••   O 

. • • n  u T i x >: 
.•.-■. to ,i. J r »- .—>»-• •-« 

m     •« *»>H-arxx.xc 
e              . • < ui-j X' »a »ao 
^     ■ «J» •—         t_. | _  t ,_) 

U. U- r- f- a.   »a   • fvi 
ar ^r <-* »-**-» IA »•■ «A 

'S    o o •-<•-* <-< »^ r* ** " "   '      s, •- ö ~ 
n o • •• ^ " " B « ii -• fn o o *•: -« H — o 

U. O < 03. u b U. O I üJ 2 2 O a •-  -J v^ _J 5 

K CO 

Jj 

<-^ 
O 

l' 
•■* 

.J 
< 

a. 
'0 

u 

o 

O 

o 
o 
o 

o 
<J0 

o 
n 

■4 
o 
no 

o c% 
00    I 

o 
o 
o 

o 

-co 
o 

o 
>o --© 
o -• 
00   I 

OB''' 

, /'     ■<-•■   :■';■ -v. .v<••^,': 
'»t   ■ •■   •■  v,-~:''       ii''S ; 

■• » •.■■■;      -M. i    ''r 'J-    vi    -9 
-..%.' ,     .' ."-r -   ■ •'I«'*- | 
.'. .     <   t- ■ ^        V ■■■;   4' ■^,. t    I 

• :■.« 
■■■■ 

x X      • X't- 
o a t- o a <-• 

• 
n 

a» IT. o ^ 
»«I 
^* —• 

X   • 
Q ü. «^ .4'.»#»; • 

■> ^ :, 

■.      r-, | -HO   O ^    -<   1-i W        "   f    tn >     4 •>.■'■. 
U.   K   O U.  41   O U.   It    II   II  O It.   IK  II    II    U   O   II   a 
M o e> ►- o '0 — o < a» ':■"-• O ro < u v^pV *   ,„ • 
o ^-i 
o o 
ao en n ao 

1-4 f-« 

>n r- (^ 
O o Q 
O  «J 00 

«o o <o 
CO 

O«       INI 

ro «      op       qo 

v. 

.: 
■♦v- 

••■■ 

i»' •" ■ »-, 
«f ■■•v-  -'. 

^ . 
^ ,V' 

;!.-.»•■ ■■■■/,■ 

. ^J ■«'-■*.*■ 

.\    '■'- 
.-■'■.. 

■.•r^. ,.•'•* 
:^^,- -..t 

■; -"»C- 

■  •■  ■■■■,■ 

. i      i <,■ 

D6-58MJ2   V;.;' 

\-...     >   : li^* ! 
*' vV . -ft.-*1' 

i i^twf^iiMiw^.ilWH «wSewawnMi-.v-w*--*^ 



. 

m  " 
i 

k 
'>•;■■ 

'■?'■, 

c ^ 

•'.ijh. 
# ■' 

■ si 

' ^ ■,. ■ ■ ■" 

lit: 
• ■  '      "f - t:-: •■ 

Q. > 

ui >-. 

• •-*■ UN 

Ä z ^ > > 
• •  » -J ,J 

^, ^ ^ •' * . 
• M  n T :c 

fO -J X »- >- • > v a x 
< -J x • • 

t— 

19 

< 
O 
-J 
u. 

«V» 

u. 

tt. 

a 

at 
'**'•■ ;£  _   ,-4 _ _ ^ 

•    f„ ■•   % .,• .M ,H M           x .a a» v    <       'T «  « -• O««>- O ■x  t X) ui o o •- *n u ,v-, ■ 

3; ? 
o 

U.       - 

uJ 

< 
u 

£ < 
JO 
• _! 

TH U. 
M 
»-   R 
a. »^ 
»-. f- ^ tu 

< a tf D 
o -> o -^ + -z 
.J   • in *- rg -. 
a. O * ♦- U. I- 
ii u      */)•>: 
t-< rv) n •-« «M o 
a. U. Q Q U. U 

-' 

.J 
in 
< 

< 
> 

< 
< 

«i 
it 

o 
z 
J 
(ü 
UJ 
r 
:< 

? 
o 
■3 
U) 

►-• 

X 
1. 
< 
X 
c 
o 
UJ 

Of 
o 
u. 

UJ 
X 

o 
o 
IT. 

o 
c- 

o 

♦ 
o 
-* 
rj 

Q 

01 

o 

O 

•   »-   »& 
t> _i  • n   • 
<M •J O Z   ►- 
* ^: u _J v9 
>■•••• 

og ^  -~ ^   — 
CN n _j « *- 
in j ^. ►- a. 
i-i > »j ft, »-« 
<t       J    .,   ~«    w 

* * 
ü. a 
o »- 
c z 
CO UJ 
\ft. • 
.     'OJ 

2r -- 
o o 

_l 

<UJ 
-I - -^ u. 
«J «• 
> u 
< tui 

a 
D * 
Z v. 

x. 
< * 
U.  Jj    - 
< a 

t- 
-J — 
< *- 
— _J 
o o  • - 
_l t/) * 
O ir> ^ 
<x «r O 

>: 
x 

>•• 
»^ 

<t 
re 
JJ 

'3, - 
ul 
i— 
T. 

a. 

cc 

5. 

• o 
.  o ur 
- oo 

u z 
0. < 
< x 
»r * *> 
»- x 

■ r? iA 
ci a o 
p f X- 

A ' 

Wf 
O u.« U. V7 
«CX O ui     _ .   ._- 
<j *      a u o 5 -< 

• 0_iOI»Hra*-i      Omo — 
r> o < o a ♦- K o z  '     i- z 

injir. oc n t-<D*- -^ o MJ 4 a: 
II rj — w — IOZXO rt-K»-^^ 

_iQu.ou.if>KO        OQflcoiiJar 
l/5Q>-»0'-<>-<Q.U.*   *   U 3 :« U. *   lU 

o     o     o   '    o 
.     ^       'V        «O O 

4-      4      ^t (ft'   o o o 
. »«•     r^     »M     . o*    »^ M n 

<<*■■ 
■^ 

■■>1:., 

. 
r 

^■< 

< ' .■' '• 

"■i. 

^^mf^M 
■■::> 

*m'9t'* :■*?&*. 



tflWWÄvmw^WHI , 

■>« * 

SX4  ■ 

1 
I .    -i 

» 
U 
v- 
A 
x 
• 
< 
.ü 
>: 
K 

a' 
■.— 

—* 

o 

ui 
_i 

> 

u 

a. 
14. 

UJ 
r 

a 
ui 
JJ 
u 
X 
UJ 

o 
I— 

• .ij 

Q 5 
CL < 
a x 
UJ    • 
x a 
t- * 

u 
LU 
••- CJ 
< UJ 

v 5 
.JO 

6* 
a x 
*■- >— 

U) 
•-• (i. 
Q O 

> 

• < 
or w 
a • 
*- x 
• < 

cr   » 
a. «r 

■ • ^ 

a. • 
•  r— 
a .J 

fc 

• » 
■/» — 

» > 
en ^ 

»- in 

O f^ w 
• ~ a 

«■"4 0?   4 
•Ü   UJ 
4   •  • 
• »» *— 

r»- in IO 
U^   •—   w 
w < x 
Z V; < 
o»o s; 
►- 3 u 
to • • 
• ^ ~ 
-^ u% m 
fV „  v 
•• U h- — 
•* J _» -* 
• -I  <^. • 

r- u _J r- 

a - o o 
S tA ^- I— 
^   w   ^.   c") 
»--.T cr x 
• r ■ ■; » 

5: 

4? 
-r 
AJ 

>: 
x 

'/■■ '.,■■1       !■   ■ .■'■   ■ A"»^»'s 

, \    ••>    ■>:;■' ■..•■»fJi'-;<ii»:,,:v;:,-'5p-. 

■*   ■'■ - -    • ■    .lA-   *■"•"•-■&! 

a or 
h- o. 

1- » 
• u 
< ~J 

< 

S5 

»•>■•>• 

4 in — r^ 
* »or, 

f*- 1^ t^ «» •-( 
»*» w w 3j + 
^ * £ < D 
»H G. •♦« W _J 
w   f-    »-      X    •- 
■1    •   •   K  — 

Ä in in K — 
O  •   • C X 
«-»•«v o "-« »— 
i-o f*- m 1/» •-• 
K - - 2 
UJ 0) > UJ  u 
3C O AT s: ;<£ 
•-" ce w-' »^ •- 
c» c. a o -! 

x 

• 
o 
o 
~-l 
I - 
•> ■»» 

— X 

a: •     a 
UJ «- N, 

w »-.     o 
J U> Q /> 
2 x .2 a 
,je • ^ 

-J a. o — n  M 
t- a .-» 1 * -. 

-* 1 s 5 »-• 
• n  n   • • »n x 

~) O •^ •** »~< "^ flL     • 

00 S. or ^ O «t >:   *> 13 
->'J       J'aJJjSi-O 

O •*! u; o -« x i*» of UJ i.* 
d Q. O O ü x ^ a rr 11. 

•-* 
o o 

X 

It 

I 
1 
■>' 

) 

A 

■■'■■£*■■"■.    '■■ 

.   .„   ,. .■..;,>.,•  ?-| y  ,      •     'ft   , 
■   ,i,    '   ■'■■«■-  .I«»»-.*- . 

-Ä ^ 

I 
'>>:• 

■"»-i 



W******^ ,   ,   „       mmmtmn m   ^«-^-w— 

>^: 
■■■ . - 

. ■ ... 

' ■ • ■ * 

r 
... 

,*-- '>:-,.; 
t 

:^/; 

f-*$w ■-■■ ■ < * oK      ■•)    .' 

'',;.■; ..' 

'r* > 

r s , \- ■:i--. . *■ 3' 

,V^.v..   ";\-,. 
.-.«■ ■•'.'■ ■■'■'. 

Ql-> -■   f 
■• < !*■•>■* 

Q.   •  w *- 
t- X »- t« 
• ^ vO  • — 
» K .*» om 
O tu O J'* — 
^ • 1 - CE 
d tr -* »r- > 

,.   ♦ ^, r\j ar *r 
', T'<X *«■ • A. u; 

4- «^. 
1» o 
• o 

OS m 

/- 
v ,'■.- 

£,: 

'■'■ihm- "'-. .      ^      o « ♦- 3 b.i     to 

> ^'f ■  >   ^A   •-■4    U)., ..-W ui. ,• **> r- -^   ♦ 
, - ,*? '-: l" --rr.   -    UJ   . >-« ^ — «rt a> r> r- >-4 

o> o 
• o 

-•  • 
-n •. 
rg u> 

h- rg 
> «M . 
• O 

r 
■ ■•' 

4' 

o 

■< 

UJ 
>. 

vA 

I 

«(-•"• Ofe *•' 17»   X 
I « ^ _j »1»~ 0* »o 

». Ä r^ u j • •   • 
•   •  JA V)   •   ~ (A    • 

►« X' ^ "♦ »^ ««^ o <0 
(/)«-i a —o »-•«» »C 
« ►- S n r»- ^- *. uo 
3 • a? w w < IJS j^ 

J A. iM » A '.'■) PB 4 

af •-< ^«r — r« • a» 
n ar • ro tn '-« o 
H>,flL ^- I*« <«"> -« « fl 
/>   •  r4 " —  «»   J     ■ 

a 4 ^ ^ "* *■'**• 9 j ^ w >- »- ä _j -> 
« 3 < • •• ä - - 

<«\ » u z M> u^ ^ a: in 
< il O   ••   • O CL    •      —i.   . 

^i        i li »/> N »•% «-O w O        M 
«      Q^JC--2      St. W X 

o t -■ a -- • • < <o J "C tt 
tjH. o n. 0. oa  • w» _i _i 

I ,••>■■ ,*, 
•—- *< •  .■ V 

X "■' , 

(- IN , 
>. • 
• 

1 
-» 

f0 

* 

,1 ■ 

"., V 0 »/;  . \        y ' 
■ a ♦     ' *m 

4 a 
4) T   ■? v      r'               O ■v **- 

00 0- "   H» j .-r . 'v._ 
in                   tf) 0 — ^< 
(TX                                     '• iM X .    + N 
CO                          O •> V- » 
•                     t\ * a. x » 
0                    on O • r- X 
tri ^-« i .    X . H-. 
a>                   -- O ~» *> *,            '   f* 

#*. ro ,•-1 *     ,\      * 
—                                        -t «^ O » «                O 
**.                                       «w -» X oe X            _J 
_i                  »> _l 3. a 1-  ■      «J 
-                             'JC »- J »~ 1    ■■-    t 
>                a • -» + -       I at                '-n K -1 -         0 _i         0 
a                  • 0 ti. *^ 0         0 'h-                »-- 

Ui 4 ■T: > -    . X 0 *-            X. 
•                0 JC •> • Ot ,    ►-     0 -« «fl —     -J 

♦-         • ■*.    « O k> a t«    — A w    J            — 
_i                 — - O O ir, +       X ^ *.,%»      v 
•                        T X »- • %*■ —     _J t- ^0 -tf     »S 

«•>                                                 *~» t .— 1 »r»       • fO X      O 
X                      X * • 0 ^• — ^r        » O < O'      -0 
►- .                     •   1 » 0 »^ "> •-        O O *   —       '/) 
V   r-«                       Of I 0 X <W      *■» VO       -i . • O) 
*• +                       t-   J -J — • (T -» - #   J -» ■N   ♦          H 

,-1  jt                       —. M _i r> ^> V9 I it t* X      — 
11 5    x - O     tfv      - T O •»   • -mm O IJ »- 11        _»   • 

U) _l       (M       tQ _l a J O qp O Ö2 U.' —   •       0 — U*UI f- 
O -i     «     .O «        UJ 0 a- » 3xoouj.jt/t3:e 
a      -4        a: ii •-4 0   • OC   • i 11  ~ Ä>-    0 • >-      St - 
a, n *■ 0 fo a x 1 O 4- -i c   + O •>   w - X n O J ^   « w V 
~Jt_J»-r-<—   ^.JH-O» — .-4  w    I •- -1 1) K —  JC -* »- X X ►- -J. 

. O                ■-' - 0 «r ^ o 0 ^ X < 
u. _j u O-it u. x. it O ou- II    1-    « O »- QC 0 x «0 ou. —» «/) Q O 
— ..t .J »5 j -• -1 -J i>n -< T — ") O ■j) a c ^- </) 0 •-• wo »n vj </> 

a-» O           tf^ 0 0 0 O O 0 0 0 
r^ «n ^      m 4- a-* «p O ^ IN ^r . •   0 
n ao 1      ro » 0. ■0 7» i> O* »> »    5o • 

^■' 

-€ 

4 
,Vi.  ■ 

/; 

1: B6.58U02 
5r 

^■.- 

' ■ -v.. ^.r A 



Tsr 

2 

UJ 

•t 
;> 

s 
< a 
O'u 
S  r- 

'- C) 
«4   X 
.-» 
•-•• 1U 
o X 

> o 
-n a: 

u. 
•> 

t-- <i 
k~( ►-< 

u. > 
I aJ 

4J O 
> 
or 'ii 
3 r 
o J a 
r x 

H. < 
o 

> i: 
J i 
< 
ae l 
_i ^ 
W <l 

< >: 

x 

i 

2 

i— 

X 
(— 
? 

-J 
-i 
u 

• 
o 
o 

UJ 
o 

.j 
« >: 

It 

•-> K 
tC < 
a z 

I 

r r 
• -^ 

r-l u  - o x» - 
I!     » — Q-    • Ul   II 
- -)   »   T Ü. ♦-       - 
X        • v- — O + X 
k~ O '-« >   Wi    •        t- 

JJ J  • x o     — TJ — IO z J: 
X — O — rw«  u<li.i»*J^of 

ii  II   <        — <  II II   > ►- Q 
«/) £ </; x O u. C"- • u. iO < u» ^ 
U) r a» u. o o i>1 iu - .i uJ JC UJ 
aj »- i-4 

< < 
■■■* 

«-• •-' 

,. / 

•■■■wo     •^!4:^:   ^>-^/,'"»| 

■.    ..•:,<•   .ft--   .ii»-..     vo,v..  it   i 

■ ■■■■■'■-•■«I 

••■..,v^."f-'.^ ü*^ 
■•■ , ■ • i    •^.■■-  '-^.- 

.  ^ ^■■■v^. ■;>■•:- 
3'v %^>'- I 

■ ..^■' 

■■.:..■. ;^- ■ 1 

'I       I'v 

■     ;j'. ■ . ■,'  ^     I 
■< ■  '.■«   ' 

. -; 

«•>J* i • . -.   ■ , ■ 
• •■■■■ -. 

.•.•^■' 

• . ■ ■■■■.f'- * . 

> . . '.   .   v;.- 
■• ..#, 

•< ü'. 

'-'    ' ' 
... •  -■ 

> 

;.T. 

06-58^» 

. 



■ 

n.i « i  r-mrinrn'II in ml 111 l Hi llllllllfl II l    ' r ■"     " i    '    i        i  

J^i-llifffe:^.-''. -    ■'«. ..':;■■::■■■  .#.  >.: 
\      WT1-*      ■Mt-'.-       ),■'■• 'i.-,     „/■   ..  Iv»"-?. \,l,4 -M ')»• 

' «KiV,;».'■'•JF'*-.. ,, *::'-+^ r»v   ,-»    * '■   j     • , •« ■■    , 

*„*tlrtwt*mPm**f$ 

*  >■: 

'- r-t. '■/■■' 

s$sß* 
i    v '     t, '   ■    ■ > -V.l. AJv': 

äI :*■■ ■ •■ >-; .,.-.■/»■ 

2^ • ■. 
*^. ^i v. 
^ ■..•■:;■ 

■'.'' r .■ 4... ^' 

l^1 

< 
in 

3 

• < ff< •■ 
at W ,V» » 
n   •i*' «■:.•:■ 
»-■-><>- «fl 

•> «1 »/)   • ~ 
SS •-« O i|\ 

'M a *\ ~ 
x • • ~ at 
ex V »»•—•.> 
• irv tM af < 
r -n • a tu 
>. --• ^ • ♦ 

• »_ r>. vTi in 
^   o: •» «^ « - 

v> 
- Jf s: (A < 

• O *«. x 

:? 
O 

I 

h* 

,' *• ••■ # 

■      • i  * 

> 

*~ + 
's» - 
-~ »- 

_J »~ ►- 

O > I   - 
a? ,T: — O 

xJ .J _l 
Ü »•- > »- 
»- at -) — 

o 

O .-M 
O 
CO O 

>- Ü 

3- 

• ■ > r 

V' 

s 

■:-u 

a. 

tu 
7t 

O a 
D 

-i o o  •■  *     . >- 

»-• ."Ti ^- if\ »r> 
• «t CM ^ ^ 
»-•»-• \J-r~ 
t  « 4 J Jl 

• • if\ «/)  • 
t- ..X -' • *> 
ui •« CL ^O 

»- *- C m *^ 
.'i. * s - *- 
• > K- 5 Of ^ « • r AS 
X — — »- l»J 
j ck, r«j •" n 
» «> * «H • 
z — <t J* *-    '-z-)— oil -J 
5 ä • •* C **      ■"-•■— l >~ *- ~* —•• 
K- a t^ r-i «^ o O      «t •-« -J   > H- -J 
/y   * ^ — —  fO ,? tc ^' X K O > V •  -J 
•> «I •*«« S —      O ^> »- O 3 -J —   •  u   • 

x «o **'>• »- — ^ac — — 7—<»-      «ti: 
2 3*t*  ***•   • »w *". ^ * r*.«" 36 ••  "•— 

< _^ O *■ * o • u u. u. v o        t~ at a    ui u.    r~ ►- o >- 

O «/> ^ — — x >l aj M  « o ►- v v v: O a 
£  *mcD>Ju — -t'JKfty— — *- — •- 
X »^ £ o -": s     -• JJ Q     — _J s: ~ '-• u. 
O2'-,cr,-»-<n-X2:»-ou.-,,-*0c:ii-»A."'-|u.iio^oa 
>_» >- O a a tv«-« at«ro-«»-K- a «-.-«-jp.-«-) j a. oa. 

■ > 

a: 

*-« 
ft 

I 
u>.. 

z 
p 

UJ 
•-« 
•-• 
»-4 

-J 

'Si. 

o 
a 

.J 
•r 

• 
f-H 

■♦• 
o 
UJ 
z 

*   — 
O t- J 
^H  Z   UJ 

o  I   I 
i—.«. -^ 

_J « 

l 

o 
o 

a. 

+ 

r 
. x 

-> 

n 
3 
,v 
a 

o 

~> • 
J o 
>-« i-t 
K iM 
I •. 
— O 
"J o 
«>* r>« 
a. o — 
Ul u. 
o u. 
B   rt •••< O V O V 
tl.— + K ~- t—• 

•^ »^        *-« 

X 
♦•- 
X 

•1 

a 
i 

o 

H 

Z  II 
r-^    •   » 

I    -• X 
I-   M   »- 
Q < >: 

UJ •■• V    • 
j kT-     < 
Z      O V z 
— H >o — ce 
»- »- rr) > *) 
z z    z >- o 
o -• o — ui z u z a a. a: tu 

z 

u "»J 

o 
<D 

o 
o 

O a o 

'■ '■*?-■■■ I 

■"■ ■■..■ "■ iw 

" * *. (if?«' 4 

.'■ 

■■>'. 

;,'?- 

ft 

-     .$' ■ * 

v-c 
• >> 

•. 

- 

• 
•   ' 

B6-98M» 

60.    /•..   -^ 



■'J 

>1--.*-" 

te.'- 
.. 'A- 

f 
,:.^ 

'^ 

a. 

« 
S 

§ ,.,', i         ' V X a. 
fD X g; 

-•) —• ■"• 

■, 

V) » 
Ul 

< 
^, 

:■- 
r— >— 

,v Jl x z- 
V x >• ► » 

-*(v 
• 1 

o 
• 

"■^ . a. 
C5 
O 2 o 

» 
a • • 

< sO .H a n 
>- •C •*- » » 

1, ,, ^ 01 t-i •-• 
. • UJ •   • • • 

.' ■   T r ■ ail X r; 
* H- o • C' •> o 

CN| r- iij in UJ ia 
< o ■M *. X 
» ►- (N) «i. o < O 

r-» 2 H- 7 »- 
-1 <t • • * 

»- ►■<• ••■* o r-* o 
JZ •i o • o • <0 
M4 i K •-« (M 
13 
31 

w < •-% •t — Ijj 

vO •«« o •—■ c i 
_i < a % 1 • <'l 

t«J U.I »-- UJ H ll.l ♦- 

iff UJ z 'ij <t (U z. *.. 
M« u. o t~ • t— • o 
r- —etcacciecoetouj 
5      aJ tl      » «      :« X      -1 ^ 

'4    -» «-i < u. < <« u. o •*: '^ ^ 0^    5 oaru-«2u-»oujj:uj 
at 

',:••■■     ,A.: ■ ■ .^ ■■ ■ .^r-v, - 

■•• ■:r: ■'!» :: '/-K' 

•   ".. ■ 

>    '-. •»'■  ; 

1 ; ■<&     ] 
• ;.:v'#^ ■' 

■•  . 'f ,■ ■     ■■<■?•; ■■ 
•<■                 _ '• 

■•;.■■    ■•■'   ' 

.•■ 

''■ ^ :V>A^ | 

■■..-.,  ,,  , 

i.V, 

■s:';%,' ■' '« 

'    *r. 
■,.'.".    ^ . V. -.'    " - • ■'■<" 

i * •-. *>• 
•• '■ .-V   i 

f .'^ '■ " ^ V..:: '< 
■■•: v::•,-,. 

,'"    •> 
" .'   ''. ■ -*k 

;.       ■  .<>.- 

f .'. 

.«'* 
. »-I. . 

,.•■ \ . ..»• 

'  -   !| 
' / .. .   .;,- 
I-'    '. 



1 

I     / •   • ■■   '■     v.   .«V-'-.   ■'■■■■'■■■ '¥'   • 

.•'•■..■r.:'^ 

►  ■..,'' • 

■■'■-■ - X',.. ''■ *:;'■, i **■ 

.\ 

^ 
ft 

Wi' I  

00 M 

•V/. 

-« 4   • 

l^i^J» ;   ■        • ■    K      -CM ♦ 

Lv*;.-^---   '^.v K'»» •*.•* 

73 
O 
X 

-^ 

J I   • <*> 
X v/) 4 O 

X      ^ O 
K       -    • 

J    J      •    CO 

§?'.?■ 
Z      « «% 
O       UN "* 

z 

H 

ac 

•i. 

<0 

;^ r» 
IM »o 
CNJ J\ 
^ rr, t\ ^t 

Hi 
> 
r 

X 10 » M «»   • M 
Ü  X X   * CM «M 

i 

(\1 

O 

tM 
rsi 

re 
r> - 

»-« »M 

X 1 

o 

ij 
• ■■ 

< 

IU 
X 

uJ 
> 

"X 

(M 

I 

"4 

O 

« Ä a. ^ ^ — •< f\* — o :* - o «f .-y ^H IXJ 
X K «-•   • rg      rw a O      at»      "•I NJ < 

*>«• f^-/*:* *»^ -. X -»  M   V ♦ «Nl «> J        Z-J        VJOJ)    JZ 

u oo " <v. ao   • — •»•xXNiz<ÄH.ij.gf^-z<<a!:t> 

u. «r a ♦ "~   ■ x x 4«i M * a M u o ►- u »D 5 NI 'j ^' at ui 

••» 'f;.',: * '■. s o 
o 

L» *.; i > 

- r ■      ■>•'■ 

. » 

■r.:'^- 

•i1. 

U •,■,•"•   ,.r; 

'■■' 

■ -V, 

.4. ■•• 
v 

;V,i.- 

v   ■'   •■■   /    ■ • 
• :■'■■ ■ >   .• 

r-t 

■A' 68 
r.. 'V:^ 



r, 
. ••«■ 

*■• I, 

CO • . 
1 

—4 r^i 
n 1 * 

r^ 
o O iP 
>n i-t fH 
00 

1 
o ' 

T 
•          < .   ' .• 

■> 

• • 
> O C* -HC ac 
• OJ ►- HJ 
4 to •- 
» i^» *^ 

Z a 6 
o 5 r- -• « M 'X .f> 

<f 

to 

2 

tu >- 
ac i- 

< — 
a en 
UJ < 
a <D 

.. ■   ,•     ■>■■■    ■, ■V;.'f. .4sV'.' -K    ' 

m 

O i^ 

p\ iH »•-» 

O C <-* C- 

• .. i.    . ',«.-, j'-       *'* ■■  : , 

■      -:   ■■;■ *.&■■■'■■> .**£ 

'^ . ^*s' i. ^ 
'■.■- '..-y. •>*'   ■<■ ~ r^*» 

to 

4 V 

3 

ri r- ^ r- <■>( o if     o 

O -J <T J 'J5        < 
il -1 D      ►••      >-      O       r> 

^ i     r\»    **     x oo vo « >'■> a o -^ r> ^ -r e 
C> _J lJ w oo -> «O < CO •) t»  O N «* 

-* n — 
O IT» «r> rvi »-• CJ (^ O '%9 O O      O      O      o      o 
t*\ r-4| J) •& V(\ \n        J\ \t\ itS 
O < US       ^.   I  «f»   I  u^   I   ii>  \   ^  I 
ifv ü O O      -^      r-      «       I 

I « '0 u. I        I        I        l        I 

* 

<- 
■■■ 

• O   O   rH   .O   PJ .JC      ,   'i> 

»-  I 

«o 
rv •-- r> ^- f a O      "* O 

O      -• 

• r ■» o- '!• r-tu-- r<ON.«-i»nozoiro-jp ■,.;>■ .. 
oia^i      <M     »H "* u»«B «« •» w »o 5^«     '■ ♦ • ■ 

o if i rf\ f>j .-• «N f>i < a. o o     o     o    O 

;•*•■■► 

~t    I QO^XiA.      if»   •   lO     ,l«A .it 
#k I in- I «is «^ 2. 'ti    -■ ?•    7    7  A 

1      '••■ S*  r. t   -^ 

*: 

'. 

JI^58Mä 

»•<• 
.^\ 

:, V'.,   "• 
H* 63 ^ •.;, 

—.« „■ 

■Mi 



P*. .imnti*-:"!** 

. 

i'.siJ.'*!-  ;■   '    " •   '»«4? - 

v>      . „      ™p ■ ■' 4,- ■'•.■',. ■*•   ■'.■' 

• •   .., ■ . '*$ '  ■  ■■%>•„->.. •.-.• 

. '  ;ä>--V .  :' •.■;■...■•'■  ■ 

I 

! I1     >V'.   ^ >   i   ' 

■ ') ■ ■       ■•    ■    ' ' '.     .~-     . 

,.■   J»       '.■ ■ *■■       ■..      .'■*  * ■ 

:■■■■£*■>.■    ,   ■       \     , 

.'*»        •;«,--    •,  

■■ • ■       .■•''■'■   ' ■  t' "• 

: ■$ .'v--   -■ 

»-ft 

- 

> '■■' ■-.■■. 

• .'/'       -' ■    .... 

?' .    . .    ;^ *( • V.i   '        >■   • 

rt^^v 

> >- 

— aj 
<■ 

a tn 

►-a 

..'> 
I '.(''. ' 

:^i; •■ 

■ t 

';? 

,   .. .   •-■■• . 

5- 

IC 

4- 

o 

V.»  ^   « • 

c o 

■--■■y • 

^. ,; 
D6-58U02 



ft ."-. ■ 

■ i» ■ 

: 

. 

■ 

APPENDIX C 

IBOT DATA DESCRUTIOr AID ARHUC: 
■ 

<* 

The table below describes the preparation of the data Injat cards. 

LOCATION 
CARD COLUMN 

•«i '■■ 

«1^ 
o < 

REV SYM 

1-6 

7-12 

INPUT        MODE OF 
ITDT        NUMBER DSSGRIPnON — 
NALT INT. 

ALTKl)       INT. 

15-18 ALTI(2)       INT. 

f 

2 1-6 OPT(l) INT. 

7-12 0Pr(2) INT. 

13-18 0PT(3) INT. 

19-30 TINT REAL 

5 1-6 NROUTE INT. 

i+ 1-80 CCMMEUT ALPHAKM 

5 1-12 GIATd) 

v 

REAL 

13-2^ GLNÖ(I) REAL 

25-56 QUT(2)      REAL 

37-'*8 OLNGU)       REAL 

Nusbar of altitudes \h b« 
used throughout the calcu- 
lations. 

First altitude (fest) for 
which data Is to be calcu- 
lated. 

Second altitude in calcu- 
lation.     ALTI(2) wot bf 
larger than ALII(l) fyBp&J 
tudes entered in order of 
increasing numbers).   ilffr(2) ) 
onittfd if NALT equal to one. 

Options  = 1 if printing of 
all calculated data, = 0 if sot 

Option;  = 1 if Lemp. output in 
Fahrenheit,  c 2 if Celclus 

Option;  a 1 if probability on 
intervals desired, a 0 if not 

Width of temp, intervbls, can 
be omitted if 0PT(3) ■ 0, 
0PT<2)eontTOli input unit. 

Number of routea to be calcu- 
lated in th« oyecified manner. 

Description of route; This 
card must n^t be omit'ed. 

Start point latitude in degree^ 
and minutes   to the conven- 
tional notation; north lati« 
tudes positive,iOTrth negative. 

Start points longitude in de- 
grees and numbers to the con- 
ventional notation; west long- 
itudes positive, east negative; 

End point latitude 

End point longitude 

wo. D6-58402 
PAOE      65 > 

«•7000 
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# 

Input data to process first work is now complete«    For additional 

routes, repeat cards k and 5 until specified NROUTE are imputed. 

i 

Input data to generate the sample case output shown in figures 5 

through 7 are listed below: 

COLUMNS 

t     6|         1? 18|     2^ 30       56 i»a ̂ _      60 72 

ll  50,000 1 
01             1 

1 
11      5 

1 
ll 1 

I                             1                                 ■ 
Johannesburg to London      ^896 N.M. ■ 

-26.O8 -28.15 51.28 .27 

REV SYM M£9MJ*a NO. D6-58402 

PAGE te ->- 
•-7 000 

, 
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APBBNUIX E 

POBTRAN NOMENCUTOHE 

The follovdng table «rives the nomenclature for the aain prograa and 

the subprograms.    Only the more significant tem«"nre included.    The 

nomenclature for  terns«  whose values are stored in the COMMON region 

of the computer, are given first.    In the table, duramy subscript« X% 

J and K are used to denote lt ? and Jrd dimension respectively. 

'■V    '^ -'if- I 

FOKTHAN 

SYMBOL 

A  (I,J,K) 

DBXR(I) 

DIST(l) 

REV SYM 

NOMENCIATURE FOR THE COMMON STORAGE 

f 

DESCRIPTION UNITS 

Meteorological data.    Coded in the 
form faaabb,  where +898 is mean-temp, 
in tfljnth«    and bb is standard devia- 
tion in  Jtenths also. 

I denotes location on the ••»th 
J denotes month 
K denotes altitude 

Temperatures calculated and used  for 
one altitude 

Cumulative distance from start teridnal     N.M. 
to point i 

C (Celius) 

EAVP(I) Average error in fitted normal cmrve 

BHAXd) Maximum error in fitted normaLl curve   

ITHI Upper boundary of temp,   range con- 
sidered  for one altitude. 

C 

ITLO Lower boundary of temp,   range con- 
sidered  for on« altitude. 

c 

ITR Nuh-^er of temperature steps used in 
calculavxon 

-r- 

I55S Indicator for region of earth where 
meteorological rwr data are net 
available (68000 ft,  south of 55 S.lat.) 

umi) 

L_ t  

Altitude FEBT 
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FORTRAN 
SYMBOL DESCRIPTION UNITS 

1X3 Number of points i on the route                                                                                                                ; 

MTH Months number.  1 through 5 per 
following denotation. 

                                                                                                               ! 

» 
1 for January 
2 for April 
3 for July 
*♦  for October 
5 for Annual 

MINT Number of intervals employed for 
probability on intervals 

  

PINV{lfj) Probability on individual temp. 
intervals of given width and 
median temperature.                                           ; 

N (Normalized)       ' 

PRI(I,J) Cumulative probability value at lower 
boundary of interval 

N                                          : 

PROB(I»J) Cumulative probability to exceed 
temp,  values given by DBGR(l) 

N 

SCALC(I) Standard deviation  for fitted normal 
distribution curve 

C 

STDN(I,J,K) Standard deviation for the points 
along the route. 

c 

TIM{I) . Interval Mdiaa   temperature c 

TMN(I) Mean values  for  fitted normal 
distribution curves 

c 

TNMP{ItJ,K) Mean temp,   for  the  points along 
the route 

c 

TPPCI.J) Temperatures corresponding to .50» 
.75 «nd .85 probability not to exceed 

c 

OSSA(l) United States Standard Atmosphere»  1962 c                            I 
1 

ADDITIONAL NpMENCUTURE FOR THE MAIN PROGRAM AND SUBPROGRAMS 

For complete nomenclature to subroutine TEMP,  see Documeat D6-6833TN. 

ALTI (1) Altitudes on which calculations are to 
be carried out. 

FMt 
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FORTRA» 
ffXMBOL 

CCF(DMMy) 

GUT(l) 

GUKKI) 

IRR 

LTL 

SALT 

HHCUTE 

MTAFE 

OPT(I) 

PIOD(I) 

PROD(I) 

1ML(I,J) 

15DL(I,J) 

REV SYM 

i    - 

f:. 
I • 

DESCRIPTIOT Oaxte 

ArltbMtie tttt«Mnt ftmctloos for 
t€«p«rftture caDvwnlon from C«lciut 
to Fahronholt. 

Latltudoi of teminal point ■ 
i 

Longitudos of teminal point« 

Error Indicator for writing on 
binary tap«« 

Levol (altitude) 

Ifunbar of altitude« used In the 
calculation« 

Ifaaber of route« 

Binary tape number 

Option« for calculation« 

Array PDIV(I,J) trauforaed to 1» 
dlnenaion 

Array PROB(I,J) tranafomed to * 
l»=di«enflon 

Array T»CP(I,J,K) transformed for 2»dla 

Array STDW(I,J,K) tranafomed to 
2-dln. 

o » 

'••. . 

I 

I 

C 

c 

AV 

fa*iJ¥49 NO I)6-58U02 
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Symbol 

FÄ(^ 

n 

«r 

T 

LIST OP WOMENCLATURg 

P—crlptlop 

Cumalattve probability that T ihall b« lass thna 
or equal to 1? , for point "1" of a route. 

Cumulatlre probability ( T ^ 1? ) for tha «ntira 
route. 

Fad?) for the annual caae 

Mean value for fitted noraal curve. 

Mean value for point "i" of a route.        1 

Nvnnber of points on a route, tcnainala included. 

Standard deviation for fitter nomal curve. 

Standard deviation for point "i" of a route. 

Temperature for ^R equal to 50 percent. 

Interpolated teaperature used when fitting a normal 
curve. 

Punct ion that describes the occurrence of different 
temperatures I?- at a given point. In this case 
a Gaussian function. 

Independent variable (temperature) 
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Number 

1 

2 

3. 

h 

5 

6 

7 

8 

9 

10 

11 

1? 

11» 

15 

LIST OF ILLUSTRATIONS 

Title 

Illuetration of Calculation Method, Part 1» 

Illustration of Calculation Method, Part 2, 

Average Temperature at 300 raB in January. 

Standard Deviation of Temperature at 300mB in 
Januöry. 

Program Printout (Sample case) 

Seasonal and Annual Distribution for Given 
Altitude and Route (Sample case) 

Probability on Intervals of Specified Width 
(Sample Case) 

7^7 A/C Pack Raii Air Drag. Route Temperature 
Distribution. 

7'*? A/C Pack Ram Air Drag. Regional Tempera- 
ture Distribution. 

99, 90, 50, 10 and lit Probability of Exceeding, 
Temprrature. Continental United Statee. 

99, 90, 50, 10 and I^t Probability of Exceeding, 
Temperature. Continental United States com- 
bined with North Atlantic, Central and Southern 
Europe. 

99, 90, 50, 10 anc^t Probability of Exceeding, 
Tempersture. Polar Region of Northern Hemis- 
phere, 

99, 90, 50, 10 andli Probability of Exceeding, 
Temperature. Equatorial Region. 

Seasonal and Annual Distribution for Specified 
Geographical Region.ContJJiental United States 
at 30,000 ft. 

Seasonal and Annual Distribution for Specified 
Geographical Region. Continental United States 
combined with North Atlantic, Central and 
Southern Europe at 50,000 ft. 

1 <-■■>> 

  

% ■- 

• ■ 

20 

21 

22 

23 

2H 

25 

26 

27 

28 

3a 

33 

? 

35 

36 

37 
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Number 

16 

17 

18 

19 

REV SYM 

Titla 

Seasonal and Annual Distribution for Specified 
Geographical Region» Polar region of Northern 
Heaiaphere at 30,000 ft. 

Seasonal and Annual Distribution for Specified 
Geographical Region.    Equatorial Region at 
50,000 ft. 

Deriations from Standard Atmosphere. 

Otck Set-Up 

38 

39 

Uo 
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II. SUMHARY 

Accurate Information concerning the statistical distribution of enroute 

ambient temperatures at airplane cruise altitudes Is required for many 

trade studies and performance calculations, and is particularly Important 

when system performance is highly temperature dependent as, for example, 

in airplane air-conditioning system studies. This document describes 

a method of calculating the statistical monthly (January, April, July 

and October) and annual temperature distribution on any Great Circle 

route for pressures of 700, 500, 300, 200, 15Q 100 and 50 millibars, 

corresponding approximately to altitudes of IX),000 feet, 18,000 feet, 

30,000 feet, i»0,000 feet, 1*5,000 feet, 53,000 feet and 68,000 feet. 

The route temperature distributions are generated by a Computer program. 

Inputs to the program are the coordinates of the terminal points. 
« 

Output is in several forms, namely: 

1. The route temperature distribution, showing the probability of 

exceeding any temperature, given in graphical form with the option 

of tabular form as well. 

2. The percentage of the total time that the temperature lies within 

discrete intervals of specified median and width, given in graphical 

form with the option of tabular form as well. 

3. The mean and standard deviation of the normal curve which best 

approximates the actual temperature distribution, and the error 

associated with the normal curve approximation. 

The graphical output is Illustrated in Figures 6 and 7 for the 

Johannesburg to London route at 30,000 feet. 

Meteorological data based on records compiled over long periods for a 

selected global network of points furnish the basis for the program. 

Sections of an existing program (Boeing Document D6-6833TN, Program 

No TAP003) are employed, as a subroutine, for the determination of mean 

temperatures and standard deviations at equidistant points 100-200 

Reproduced by the 
CLEARINGHOUSE 

for Federal Scientific & Technical 
Information Springfield Va. 22151 
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IV.    CALCÜIATIOW OF TPgERATURB DISTRIBPTKar OH A GREAT CIRCUB RODTB 

A. METEOROLOGICAL DATA 

Meteorological data, based ou racordi coapllad over long periods, have been 

obtained for a network of 1117 points covering the surface of the earth. 

The points are located at every latitude which is an exact nultiple of five 

degrees.   Within 60° latitude of the equator, the points are located 

at every longitude which is an exact nultiple of ten degrees; on those 

latitudes which are farther than 60° fron the equator the points are 

located at every longitude which is an exact nultiple of twenty degrees. 

Each pole is represented by one point.    The mean and standard deviation of 

a normal distribution fitted to the actual tesqwraturas over a period of 

a month ere recorded for each point.    Data are available for January» 

April, July and October, these months being assumed to be representative 

of the seasons;  and for pressures of 700, 500, 300, 200, 150, 100 end 50 
ulllibar   corresponding approximately to altitudes of 10,000 feet, 18,000 feet, 

30,000 feet, Uo,000 feet, U5,000 feet, 53*000 feet and 68,000 feet.    Thus a 

total of 62,550 data values are available. 

B. GREAT CIRCUS ROUTE CALCULATION 

If the geographical coordinates of the terminals of a route are 

specified, the Great Circle route may be determined by standard 

methods (Reference 2 for example).   The coordinates of most major 

airports can be found in Reference 1. 

C. CALCULATION OF ROUTE TBtfERATURE DISTRIBUTION 

If a route is divided into a number of equidistant points, the mean 

temperature (m^), and standard deviation ( o^ ) at each point (for a 

given month and altitude) may be obtained by interpolation from 

adjacent data points (Reference 2). Then if the temperature at any 

REV SYM 

A 

NO.   D6-58402 
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Input for the program is described in Appendix C, and sample data for the 

route Johannesburg to London are Included for illustration.    It should be 

noted that exactly antipodal points must not be specified as terminals 

of a route since such points do not give a uniquely defined Great Circle 

route.    Furthermore, meteorological data are not available on the 700, 

500 or the 50 millibar (10,000', 18,000' or 38,000'  altitude) levels south of 

latitude 55 S.   A diagnostic is printed if the Great circle route enters 

this region on those altitudes. 

In order to reduce core storage requirements the DDCENSION statements 

have been written so that not more than two altitudes can be handled in 

any one run, and routes are restricted to a maximun length of 11,000 

nautical miles. 

Output data are in the form of graphs and tables and are self-explanatory. 

The plots are not labeled by route, but may be identified by the fact 

that they are generated in the same order that the routes are irputed. 

Tabular and graphical output corresponding to the input of Appendix C are 

shown in Figures 5 through 7- 

Appendix D shows a complete deck assembly and lists the required control 

cards.    The Fortran nomenclature is shown in Appendix E.    The core storage 

requirement is 110000g and the central processor time is approximately 

equal to 

CFT 21.5 + 3.8 x NALT x NROUTE seconds 
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